Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


I^atbacb  College  l,il)rars 

UNITED  STATES  GOVERNMENT 


3o£^, 


i?ci. 


/^ 


OFFICE  OF  NAVAL  INTELLIGENCE. 

General  Information  Sbkieis  >"o.  XX. 

INFORMATION    FROM    ABROAD. 


NOTES 


NAVAL   PROGEESS. 


JULY,    1901. 


OFFICE     OF     NAVAL     INTELLIGENCE, 


WASHINGTON: 

GOVERNMENT    PRINTING    OFFICE. 

1  u  la . 


From  the    - 
U.  S.  Government. 


TABLB  OF  CONTENTS. 


I.   Not«e  on  ahipe  and  torpedo  boats.     By  Lieut.  Harry  Phplp)<,  V.  S.  N..  V 

(1)  Building,  ordered,  and  propoeed S 

(2)  New  ehipa  and  torpedo  boata 25 

(3)  Steam  trials 103 

(4)  Reconstruction  of  old  ships 147 

(5)  Sheftthing  of  ships 153 

(6)  Coaling  records 158 

(7)  Marine  casualties 161 

II.  Notes  on  ordnance  and  armor.     By  Lieut.  Thomas  ^nowden,  C.  S.  X..  183 

(1)  Guns  and  mounts 183 

(2)  Small  arms 188 

(3)  Field  guns 223 

(4)  Tat^  practice 235 

(5)  Armor 247 

(6)  Explosives 269 

<7)  Torpedoes 277 

III.  Kn^neering  notes.    By  Lieut.  L.  R.  de  St«igiier,  U.  S.  X 279 

( 1 )  General  notes 279 

(2)  Boilers...- 282 

IV.  Wireless  telegraphy.    By  Lieut.  L.  R.  de  Steiguer,  U.  S.  If 307 

V.  Some  navy  leagues.     By  Lieut.  Orlo  S.  Knepper,  U.  S.  N 347 

VI.  The  naval  maneuvera  o(  1900.     By  Lieut.  Orlo  8,  Knepper,  V.  S.  >  . . .  36:J 

(1)  England 3ti3 

(2)  Japan 397 

(3)  France 412 

(4)  Germany 41(i 

VII.  Transportation  of  the  Gennan  expeditionary  force  to  China 419 

VIII.  Naval  estimates  of  foreign  powers  for  the  fiscal  year  1901-02.     By  Lieut. 

OrloS.  Knepper,  U.  S.  N 433 

IX.  Graphic  tables.    By  Lieut.  Orlo  S.  Knepper,  U.  S.  X 441 

Index 44.'. 


LIST    OF   ILLUSTBATIONS. 


Propo«?(l  cruiser  for  Sweden , ,, 

Habebni^,  Austrian  battleship,  8,340  tone 

Bow  view  of  Habsbai^ 

Hw-Yung,  Chinese  protected  cruiser,  2,900  ton« 

Cressy,  English  armored  cruiser,  12,000  tons 

Section  ot  H.  M.  8.  Cresaj- 

Sully  (Cond^  class),  French  armored  uruiger,  10,000  tons 

Desaix,  French  armored  cruiser,  7,700  tons,. , 

JeftDne  li'Arc,  French  armored  cruiser,  11,270  tona 

n'ittelsbach,  German  battleship,  11,832  tjina 

Vittorio  Enianuele,  Italian  battleship,  12,625  tons 

Aaahi,  Japwiese  h«ttte«hip,  15,200  tons 

Mikaaa,  Ja|>anese  battleship,  1S,200  tons 

Borodino,  Riiaiian  iMttleehip,  13,000  tons 

Kniaz  Potemkin  Tavritchesky,  Russian  battleship,  12,-'i00  tons 

Taatevitch,  Russian  battleship,  12,800  tons 

Croes  section  ot  Tsarevitch  through  engine  rooms 

Bayan,  Rossian  armored  cruiser,  7,800  tons 

Bogatyr,  Russian  protected  cruiser,  6,500  tons 

Nttvik,  Russian  protected  cruiser,  3,200  tons 

CataluBa,  Spanish  amioreri  cruiser,  7,000  tons 

Formidable,  English  hattipship,  15,000  tons 

Viper,  English  torpedo-boat  destroyer,  325  tons 

Varyak,  Russian  protecteil  cruiser,  6,500  tons 

Hagen,  (rermaJi  battleship,  4,114  tons 

Barbette  mounting  for  the  Vickers-Maxim  9.2-in.  B.  L.  gun 

Breech  mechanism  for  the  Vickeis-MBKint  9.2-in.  gun 

Barbette  mounting  for  the  Vickers-Maxim  7.5-in.  B.  L.  gun 

Vickers- Maxim  B.  L.  7.5-in.,  50  calibers 

Vickens-Maxim  breech  mechanism  (or  7.5-in.  B.  L.  gun 

Twin  niounting  for  the  Schnelder-Canet  5.9-in.  R.  F.  gun  (front  vieiv). 
Twin  mounting  tor  the  Scbneider-Canet  5.9-in.  R.  F.  gun  (i^ide  view),. 

Kmpp  modified  Welin  breech  screw 

6-in.  R.  F,  gun  circuits 

Turret  circuits,  12-in.  B.  L.  guns 

Detail  of  47-millimeter  Holchkiss  semi-automatic  gun 

New  German  rifle,  model  98 

New  Mannlicher  rifle 

Freddi  automaUc  rifle 

Friberg  automatic  rifle 

Cei-Rigotti  rifie 

Apparatus  for  measuring  time  ot  flight,  with  lattice  frames 


Apparatus  for  nifamiriug  time  of  flight,  Wolf  air-flhoi-k  inilimtor 216 

Wolf  air-ahock  inilicalor 216 

Borrhardt-Ln^r  automat  ii:  piatol 218,219 

Colt  ami  Browning  pistolH '220 

Colt  aiitnniBtic  piBtol 220 

Mannlicher  autOQiatii'  pistol 222 

"  Pom-jMiti,"  l-jxir.  Maxim  gun 224 

Boer  flelilgunand  carriage 224 

Ehrhartit  field  gun '. 226 

New  8  wi«"  fieUl  gun 228 

KorJenfeit  fiel'I  gun  230,2;J1 

Damianeiei^Dalzon  fiehl  gun 232 

Sihueider-Caiiet  field  gun 2:« 

&keU-h  plan  and  profile  of  Belleiele 242 

Diagram  showing  effect  of  fire,  Belleisle 244 

Tesrt  of  Caiiimell  4  inch  K.  X.  C.  plate,  ,■. 248 

Test  ol  «  inch  Annstrong,  Whitworth  A  Co.  jilate 24S,  2.tO 

Test  of  arnior  plate  for  battlewhiii  De  Ruyter 254 

Arrangemeot  of  machinery  in  the  TurbinJa 279 

Arrangement  of  machinery  in  H.  M  torpedo-l)oat  dertroyer  Viper 279 

Belleville  lioiler  (econoiniser  type) -tOO 

Belleville  automatic  fee<.i  regulator _  :101 

Niciansse  waler-tube  Ixiiler .102 

Boiler  groups  for  Kl^l)er  ami  Gloire 302 

Niclausse  boiler  tul>e 302 

Balicock  and  Wilcox  Iwiler 303 

Yarrow  water-tulw  l>oiler  (transverse  section  showing  circulation) 304 

Four  Yarrow  water-rul>e  Ixillers,  capable  of  developing  0,000  I.  H.  P ;t04 

Durr  water-tnlx?  lioiler ;Kft 

Popoff-Ducrt^et  api«ratuM 311 

English  naval  manenverp,  field  i>f  oiwration 396 

Japaiiese  naval  maneuvers,  field  of  operation 408 

Japanese  naval  review 410 

French  naval  review 414 

Graphic  tabtei': 

Tons  displatvment,  liatlleahiiB',  cruiiien',  and  tor[)e<lo  craft 442 

%'alue  of  exiMirts  by  sea  tor  one  year,  including  bullion  anil  specie  (IHiiOl.  "442 

Total  utiles  of  seacoat^,  including  all  dependencies  ort'olonial  possessions.  442 

Value  of  ex[x>rts  for  each  ton  of  naval  dlsplaivment 442 

Tons  dicplacenient  (or  each  mile  i>f  feacoa^t 442 

Tons  ilisplacement  of  Imltleshiiw  and  cruisers  f<ir  each  mile  of  st-acoast 442 


INTRODUCTION. 


Thii?  numbci'  of  Motet;  on  Naval  Progress  includes  the  jtriiu-iptt!  fea- 
tures of  general  oaval  ioterest  which  have  been  compiled  since  July 

1.  lyiw. 

The  question  of  sheathing  ships  having  been  much  discussed  during 
the  past  year,  some  foreign  practice  in  regard  to  »heiitbing  is  given. 
There  are  presented  some  excellent  records  made  in  coaling  foi-eign 
ships,  and  some  interesting  result.-'  of  the  special  tmining  of  gun 
pointers.  The  discussion  of  water-tube  l)oiIer,s  now  in  progress  in 
England  is  referred  to,  with  the  conclusions  reached.  Under  wireless 
telegraphy  the  tuned  and  the  multiplex  systems  are  discussed  and  the 
increase  in  range  is  given.  Certain  Kuropean  nations,  alive  to  the 
necessity  for  sea  power,  have  been  greatly  assisted  in  securing  naval 
appropriations  through  the  work  of  navy  leagues.  The  efforts  of  those 
societies  in  certain  countries  have  been  rewarded  by  large  and  steady 
iDcreatje  in  naval  strength.  Systems  of  navy  leagues  are  desi-nlwd. 
An  article  on  the  transportation  of  the  German  expeditionary  force 
to  China  is  given.  Also  graphic  tables  which  show  the  naval  strength 
of  nations  compared  with  the  interests  which  they  ai'c  expected  to 
protect. 

C.  I>.  Skjshkk, 
Onpta!,>,   U.  S.  iV..  VM.-f  hit.:Uhj.  ,„-c  <\p<-tr. 

Navy  Department,  July  1,  1901. 


Approved. 

A,  S,  Crowninhhield, 

Ch  ief  of  Bure'i  ii  nf  Nil  vi<niti<m. 


I. 

NOTES  ON  SHIPS  AND  TORPEDO  BOATS. 


By  Lieutenant  H^mtY  Phblph,  ITnileii  Statw  Nn\ 

filaff  Inleaigence  Offirfr. 


Section  I. 

BUILDING,  ORDERED,  AND  PROPOSED. 

CONSTRUCTION  ABROAD. 

The  various  powers  continue  a<'tive  in  building  up  their  fleets,  and 
the  budgets  show  that  there  will  be  no  relaxation  in  the  coming  year. 
A  lai^e  numtwr  of  vessels  ha\'e  been  launched,  and  many  ha\-e  had 
their  trials. 

The  list  of  ships  laid  down  contains  all  ;ship»  that  are  known  to  have 
been  laid  down,  but  there  are  many  others  that  have  \>een  authorized 
and  ordered  and  probably  laid  down,  though  infomiatioii  to  that  effect 
has  not  yet  reached  this  Office. 

There  has  l)een  no  marked  change  in  designs  of  ships.  ProjKwed 
changes  in  armament  are  the  putting  of  11-in.  R.  F.  guns  on  Inmrd 
the  new  German  battleship-i,  and  twelve  M-in.  R.  F.  gims  on  imard 
each  of  the  new  Italian  battleships. 

The  reconstruction  of  the  German  ships  of  the  SU-gfricil  class  is 
going  on,  and  all  these  vessels  will  be  (juitc  up  to  date  when  completed, 
and  their  efficiency  much  increased. 

The  subject  of  submarine  boafaj  has  been  iim<^h  discussed,  and 
England  is  about  to  acquire  five  of  this  type  of  vessel.  Fi-ance  is 
already  committed  to  their  use  by  planning  some  forty-two,  built, 
building,  or  proposed.  Germany  has  had  the  subject  under  discus- 
sion, but  the  latest  report  is  that  their  efficiency  is  not  yet  proved, 
and  that  the  Government  will  await  further  developments  l>efore 
taking  action.  Italy  m  about  to  resume  experiments  with  the  DiTftm/, 
a  subraaiine  boat  of  about  107  tons,  built  in  ISltti,  and.  it  is  reported, 
has  ordered  twenty  new  ones  built,  while  the  Norwegian  Government 
proposes  to  add  six  of  these  boats  to  the  fleet  and  has  ordered  Imilt  one 
of  about  liJO  tons.     A  design  of  a  submarine  boat  of  about  1-to  tons 


is  under  consideration  by  the  Swedish  Government,  and  it  is  reported 
that  an  electrically  propelled  submarine  boat  is  building  for  the 
Russian  Government. 
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AUSTRIA. 

The  additions  to  the  Austrian  navy  proposed  oralrewiy  in  hand  are 
the  following: 

"  E,"  an  armored  cruiser  of  7,40()  tons,  which  is  to  supei-sede  the 
frigate  Madetvky.  She  will  be  of  the  following  dimensions:  length, 
38i  feet;  beam,  61  feet  7  inches;  draught,  21  feet  -i  inches.  The  pro- 
tection will  consist  of  a  partial  belt  of  a  thioknes.s  of  bl.6  inches  and  an 
armored  deck.  The  turrets  for  the  y.4-in.  gfuns  will  be  7,8  inches 
thick  and  the  1-a.HemateM  5  inches  thick,  all  of  Krupp  armor.  The 
armament  will  conwist  of  two  9.4-in.  guns  in  turrets  forwai-d  and  aft 
and  ten  6.9-in.  guns  in  ca.temate.s.  There  will  be  two  triple-expan- 
sion engines  of  the  combined  power  of  l3,aiM(  i.  h.  p,,  to  give  a  speed 
of  21  knots.  The  boiler-s  will  be  of  the  Yarrow  type,  the  type  Austria 
seems  to  have  adopted. 

Arp<id  and  Jiahi-iil)eiy,  two  battleships  of  ft,3-iil  tons,  with  engines  of 
11,(KI<I  i.  h.  p.  and  a  speed  of  18  knots,  sister  ships  of  the  Hiihi^urg. 
The  armor  belt  and  the  protection  of  the  turrets  will  be  T.(<,  8.2.  and 
8.6  inches  thick,  and  the  protective  dei^'k  2.6  inche.s  thick,  all  of  nickel 
steel,  tiach  ship  will  carry  throe  ii,4-in.  Krupp.  twelve  5.9-in. 
R.  F.  Skoda  guns,  twenty-four  smaller  guns,  including  machine  guns, 
an<l  two  torpedo  tuK's. 
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"A."  a  battleship  of  10,000  tons,  to  take  the  place  of  the  Lntidmi, 
ifhich  has  be^ii  struck  f roui  the  list  but  will  be  used  as  u  training  ship. 
It  is  also  reported  that  this  ve^isel  will  be  of  the  same  size  and  type  as 
the  Hah^mrg  and  may  take  the  place  of  one  of  the  two  previously 
mentioned. 

DENMARK. 

One  new  battleship  of  the  Herlof  Ti-vlle  type  is  proposed. 


In  addition  to  the  vessels  already  laid  down,  the  following  vessels 
have  been  authorized  and  ordered: 


.:  Torpedo-bo* IdeMroyers 380     Vnrluin. 

J  Torpedo  boat,  (iret  clam  150     Chliwlck. 

. ;  Stibmarine  bo«ln V20  '  Barrow. 

,'  Repatrihip '  M.ilOO     'lliMgoH-. 


The  following  is  a  list  of  the  new  vessels  to  !«■  laid  down  l!KH-liK)2: 

Battleship,  first  class PortBiuoutli. 

Do I>evonix3rt. 

Do Contract. 

Anuor^  cruiaer Chatliaui. 

Fiveamiore<l  cruisers Contract. 

Two  pnttected  cruisers,  third  class Dci. 

Two  sloops Sheeriiecw. 

Ten  lorpedo-boat  destroyers Contract, 

Five  torpedo  boats Dii. 

One  dietiUiDg  ship Tki. 

The  details  of  these  vessels  are  not  yet  settled.  It  was  first  reix>rted 
that  the  battleships  were  to  be  of  18,000  tons  and  to  be  WO  feet  long, 
practically  copies  of  the  latest  American  vessels.  They  were  to  carry, 
according  to  this  i-eport,  four  12-in.,  eight  7.5-in.  in  four  turrets,  and 
ten  ti-in.  guns  on  the  main  deck. 

The  latest  report  announces  that  the  three  Imttleships  will  be  named 
A"wy  Edward,  C'miimon:we<iUk,  and  Doiniiiltm.  that  they  will  l>e  450 
feet  long  over  all  and  have  a  displacement  of  16.500  tons.  The  main 
armor  belt  is  to  be  9  inches  thick  and  extend  from  the  stem  to  abaft 
the  after  barbette.  Above  it  there  is  to  be  a  shorter  belt  of  8  inch 
armor  covering  the  .space  between  the  barbettes  and  aliove  this  a  belt 
of  7  inch  armor  protecting  the  6-in.  battery.  The  principal  armament 
is  to  consist  of  four  12-in.  guns,  four  i'.ii-in,  and  ton  fi-in.  R.  F.  guns. 
The  engines  are  to  develop  1S,<XM>  i.  h.  p.  and  give  a  speed  of  18.6 
knote. 
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The  six  armored  cruisers  are  to  be  of  the  type  of  the  County  c\&ss. 
but  iDStead  of  carrying  two  6-iii.  guns  in  the  turrets  forward  and  aft 
they  will  carry  one  7.5-in.  gun  in  each  turret. 

The  order  for  the  five  submarine  boats  to  be  built  for  the  English 
Admiralty  has  been  placed  with  Messrs.  Vickers,  Sons  &  Maxim,  at 
Barrow.  Some  progress  has  already  been  made  with  the  work.  They 
are  of  an  improved  Holland  type,  and  do  not  resemble  auj'  of  the 
French  boats.  The  dimensions  of  the  boats  will  be:  length  over  all, 
63  feet  4  inches;  diameter,  11  feet  9  inches;  displacement,  12(J  tons 
when  submerged.  There  will  be  one  tube  for  firing  torpedoes.  The 
maximum  speed  on  the  surface  will  be  from  9  to  10  knots,  and  when 
submerged  from  6  to  7  knots. 

FRANCE. 

The  following  vessels  have  been  authoiized,  and  those  having  names 
have  Ijeen  ordered,  but  no  information  has  yet  reached  the  Office  as  to 
their  having  been  laid  down.  Those  marked  *  are  the  new  vessels 
authorized  by  the  law  passed  in  February,  1901, 


Palrie* 

Ri^uWiiltie'. 


BaliMe*  . 


Dani* 

Eplcu 


BbkkIk.... 


,J 


In  April,  1901,  it  was  reported  that  the  Minister  of  Marine  had 
given  orders  for  the  construction  of  twenty  submarines — ten  at 
Toulon,  six  at  Rochefort,  and  four  at  Cherbourg — to  l)e  of  the  sub- 
marine type,  as  opposed  to  submersible  lH>ats,  and  to  have  a  displace- 


meot  intermediate  between  that  of  the   Oytmwte,  30  tonu,  and   the 
Money  146  tons,  said  to  bo  about  70  tons. 

GERMANY. 

The  German  program  wbs  fully  discussed  in  the  last  volume  of  this 
seriee,  No.  XIX.  Since  that  volume  was  issued  the  que^jtion  has 
arisen  as  to  whether  the  proposed  program  would  be  completed  by 
1906  instead  of  1916.  An  examination  of  Table  IV,  page  19  of  that 
volune,  will  show  that  the  last  of  the  neio  vessels  of  all  classes  pro- 
posed for  the  active  battle  fleet  will  be  laid  down  in  1905;  that  after 
Hiat  jear  but  one  n«w  battleship  is  to  be  laid  down,  and  that  for  the 
non-active  fleet.  AU  the  tu^  cruisers,  both  large  and  small,  will  have 
been  laid  down  by  1909,  and  after  that  time  the  construction  will  be 
merely  to  replace  older  vessels.  So  it  will  !>e  seen  that  the  proposed 
German  battle  fleet  will  be  practically  complete  when  tte  vessels  laid 
down  in  190.5  shall  be  finished,  the  new  cruisers  laid  down  after  1905 
being  either  for  foreign  service  or  the  nouactive  fleet. 

In  1901  there  are  to  be  laid  down  two  battleships,  H  and  J,  of  13,000 
tons;  one  armored  cruiser,  C,  of  8,870  tons,  to  replace  the  Kimly  Vfll- 
hdm;  three  small  cruisers,  G,  H,  and  J,  of  2,800  tons;  and  two  divi- 
sions of  torpedo-boat  destroyers,  of  350  tons,  8-102  to  S-107,  at 
Elbing,  and  G-108  to  G-113  at  the  Germanla  Works,  Kiel. 

The  new  battleships  will  differ  considerably  from  the  older  ones. 
The  armor  plates  will  be  much  stronger  and  foi-m  a  complete  belt, 
while  the  speed  will  be  greater.  The  ships  will  be  longer  by  39  feet 
and  broader  by  2.5  feet,  so  that  their  displacement  will  be  13,000  tons 
■  instead  of  11,000.  The  main  armament  will  consist  of  11-in.  R.  F. 
guns,  the  effect  of  which  exceeds  that  of  the  9.4-in.  guns  by  one- 
half.  The  increase  in  displacement  will  render  possible  the  use  of 
engines  of  15,000  1.  h.  p.,  with  a  speed  of  about  19.5  knots. 

GREECE. 

There  have  been  ordered  built  for  the  Government  of  Greece  two 
cruisers,  four  torpedo-boat  destroyers,  and  six  torpedo  boats.  In  the 
discussion  which  took  place  in  the  Chamber  on  the  subject  of  the 
increase  of  the  navy,  the  First  Minister  declared  that  there  should  be 
constructed  four  armored  cruisers  and  that  the  torpedo-boat  flotilla 
should  be  i-econstructed.  This  proposition  was  adopted  without 
debate. 

It  is  reported  that  the  vessels  mentioned  above  as  ordered  ai-e  to  be 
built  at  Graville  and  St.  Nazaire. 

HOLLAND. 
Three  torpedo  boats  of  the  Ophir  class  have  been  built  for  Holland 
at  a  total  cost  of  1336,000.     Their  names  are  Ophir,  Pam^ran^o,  and 
1252—01 2 


Sindjani.  These  have  all  been  launched  and  the  first  two  have  had 
their  trial  trips. 

ITALY. 

For  the  last  two  years  the  building  of  new  battleships  has  practically  ! 

been  at  a  standstill,  due  to  grave  differences  of  opinion,  which  existed 
at  the  Ministry  of  Marine  itself,  as  to  the  best  type  of  ship  to  lay  down, 
and  also  to  the  difficulties  experienced  in  getting  the  necessary  funds 
from  Parliament.  These  difficulties  are  believed  now  to  have  been 
surmounted.  In  June,  1900,  it  was  practically  decided  to  lay  down 
four  ships  of  a  medium  type  between  battleships  and  armored  erui.s- 
ers.  These  new  vessels  were  to  be  442  feet  long,  with  a  beam  of  62 
feet  8  inches,  and  a  displacement  of  8,500  tons,  while  the  engines  were 
to  give  a  speed  of  20  knots,  protection  being  afforded  by  a  6  inch 
water-line  beltand  a  2  inch  armored  deck;  the  armament  consisting  of 
twelve  8-in.  and  eight  .t-in.  R.  F.  guns.  They  were  to  have  been 
named  Avudfi,  Oeiwva,  Pi«a,  and  VeTuxsia. 

The  ships  just  mentioned  are,  however,  not  to  he  built;  the  Minister 
of  Marine,  acting  under  the  advice  of  the  Superior  Council  of  the 
Navy,  hae  decided  that  the  design  of  the  ships  Ls  faulty,  as  it  is  impos- 
sible on  so  small  a  displacement  to  give  a  vessel  the  necessary  offen- 
sive and  defensive  powers.  It  has,  therefore,  now  been  decided  that 
two  new  first-class  battleships,  to  be  called  Regina  Elma  and  Ylttario 
Enianimle,  are  to  Ix;  laid  down  at  Spezia  and  Castellammare,  respec- 
tively. It  was  at  first  proposed  to  call  the  second  one  Vittorio  Eman- 
ude  III,  but  the  King  oxpre^ed  himself  as  opposed  to  this  name. 
Their  details  will  appear  in  Sec:tion  II. 

JAPAN. 

At  the  commencement  of  the  war  between  China  and  Japan,  the 
latter  power  possessed  a  navy  of  only  30,000  tons,  while  tliat  of  her 
opponent  was  40,000  t«iis.  For  defensive  purposes  Japan  ha-*  been 
forced  since  then  to  augment  her  navy  until  now  she  possesses  a  fleet 
of  an  aggregate  tonnage  of  260,000,     This  cnoniiou«  expansion  has  i 

taken  place  in  less  than  six  years  and  has  received  the  approval  of  the 
Diet  and  of  the  nation  at  large. 

The  authorities  now  appear  to  view  with  suspicion  the  action  of  cer- 
tain powers  in  gieatly  reenforcing  their  Far  Kastcrn  sijuadi-ons,  and  a 
Japanese  native  paper  learns  that  it  has  J)een  projwsed  in  Japanese  naval 
quarters  to  auguient  the  navy  to  the  extent  of  either  350,000  or  400,000 
tons.  The  proposal  is  rei'eiving  the  support  of  the  leading  Japanese 
naval  authorities,  and  of  many  influential  persons  outside  of  naval  I 
circles,  and  it  is  generally  believed  in  Japan  that  the  scheme  will  be  l 
realized  in  the  near  future. 

Instructions  were  sent  in  the  summer  of  199(|  to  the  dock-yards  at         1 
Kure  and  Yokosuka  to  buJd  one  second-class  cruiser  at  each  yard,  to         | 
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be  of  about  3,200  tons  displacement,  and  to  be  called,  respectively, 
Tsushima  and  Niitahi.  Material  for  their  construction  has  been 
ordered  from  abroad,  but  has  not  yet  been  received.  They  will 
probably  be  laid  down  about  the  end  of  the  present  year. 

In  December,  1900,  eight  torpedo-boat  destroyers  were  ordered  aa 
follows:  To  be  built  at  Yokosuka  Dock- Yard,  Japan,  four,  to  be  called 
Asuffir!,  Itanisame,  Hayatori,  and  Muraaame.  Their  dimensions  are 
to  be:  length  between  perpendiculars,  227  feet;  beam,  21  feet  6  inches; 
mean  draught,  6  feet;  displacement,  376  tons;  estimated  i.  h.  p., 
6,000:  speed,  29  knots;  bunker  capacity,  100  tons;  annamcnt,  one 
13-pdr.  and  five  6-pdr.  R.  F.  guns  and  two  torpedo  tubes.  To  be 
built  by  Thornycroft,  in  England,  two,  to  be  called  Axashiwo  and 
SAirahima.  Dimensions:  length  between  perpendiculars,  216  feet 
8  inches;  beam,  20  feet  9  inches;  mean  draught,  6  feet;  displacement, 
333  tons;  estimated  i.  h.  p.,  7,000;  speed,  31  knots;  bunker  capacity, 
90  tons;  armament,  same  as  the  preceding.  To  be  built  by  Yarrow 
&Co.,  England,  two,  to  be  called  Akatm/i.-t  &nd  Kaei'mi.  Dimensions: 
length  between  perpendiculars,  320  feet  3  inches;  beamj  20  feet  6 
iucbes;  mean  draught,  5  feet  -t  inches;  displacement,  325  tons;  esti- 
mated i.  b.  p.,  6,000;  speed,  31  knots;  bunker  capacity,  90  tons; 
armament,  same  as  the  preceding. 

Five  toi-pedo  boats,  Nos.  39  to  43,  built  by  Yarrow  and  put  together 
at  Yokosuka,  have  been  completed,  also  Nos.  44  to  4t),  of  84  tons,  and 
47  to  49,  of  80  tons,  built  by  Schicfaau  and  put  together  at  Kurc.  In 
addition  to  these  Nos.  50  to  56,  of  53  tons,  have  t)ccn  completed  and 
had  their  st«am  trials.  Nos.  57  to  59  are  on  the  stocks  at  Kun'  and 
are  expected  to  be  completed  in  August,  1901.  Two  boats  of  83  tons, 
built  by  Schichau,  Nos.  60  and  61,  are  Iwing  put  t<^ether  at  Sasclx), 
as  are  also  Nos.  62  to  66,  built  by  Yari-ow.  The  machinery  is  ali'eady 
set  up  in  the  shops  and  the  hulls  arc  being  assembled  rapidly. 

Five  othei'  torpedo  boats  of  88  tons  arc  to  be  built,  three  at  Sa,selK)  aud 
two  at  Yokosuka.  The  material  for  them  has  been  ordered  and  work  on 
them  is  expected  to  begin  about  the  end  of  the  present  year.  Their 
dimensions  are  to  be  as  follows:  length  l»etween  perpendiculars,  131 
feet  6  inches;  beam,  16  feet  3  inches;  mean  di'aught,  3  feet  4  inches; 
displacement,  S8  tons;  estimated  i.  h.  p.,  1,200;  .speed,  23,5  knots; 
bunker  capacity,  14  tons;  armament,  two  3-pdr.  R.  F.  guns  and  three 
torpedo  tubes. 

In  November,  1900,  orders  were  sent  to  the  Kurc  dockyard  to  build 
six  torpedo  boat-i  of  150  tons  each,  to  be  named  Awutaii,  Ilato,  IHhari, 
Karl,  Kiji,  and  Ttmhame.  A  portion  of  the  material  for  these  boats 
has  been  received,  but  none  of  them  haji  as  yet  been  laid  down.  The 
work  on  the  engines  and  boilers  is  well  advanced  and  the  engines  are 
already  set  up  in  the  machine  shops  at  the  yard.  Their  dimensions 
are  to  be:  length   between  perixsndiculai's,  147  feet  7  inches;  hoam, 


Ifi  fnet;  mean  dniught,  i  feot  9  incho;  displa(M;m«Dt,,  150  tons;  esti- 
mated i.  h.  p.,  4,300;  speed,  21)  knots;  bunker  capacity,  25  tons; 
armament,  three  3-pdr.  R.  F.  guns  and  three  torpedo  tubes. 

MEXICO, 
it  iH  ri'p<)rted  that  Mexico  is  to  have  an  addition  to  her  navy  which 
will  more  than  double  the  fleet.  The  intention  is  to  build  eight  gun- 
boats of  1,000  tons,  to  steam  at  16  knots,  and  two  moderate-sized  tor- 
pedo boats.  At  present  the  Mexican  navy  conaiste  of  one  1,200-ton 
gun))oat  of  15  knot^  .'*peed,  two  450-ton  vessels  of  11  knoto,  and  two 
smaller  vessels. 

NORWAY. 

It  is  pi-oposed  to  build  for  the  Norwegian  navy  a  submarine  boat  of 
120  tons  displa<-«nient,  of  the  Holland  type,  to  steam  at  9  knots  on  the 
surfat-e  and  at  7  knots  when  submerged.  The  coaste  of  Norway  with 
their  numerous  fiords  are  very  well  suited  for  the  uae  of  these  vessels 
and  offer  unusual  facilities  for  their  operations. 

RUSSIA. 

The  Russian  budget  for  1901  authorizes  the  con8tructi<)n  of  one 
cruiser  of  3,285  tons  at  the  Baltic  Work's,  to  be  called  the  Alvum,  two 
cruisers  of  6,300  tons  at  Nicolaief  and  Sevastopol,  to  be  called, 
.  respectively,  thuKagtil  and  Otchaioff,  and  six  torpedo-boat  destroyers 
of  350  tons. 

The  characteristics  of  the  6,300-ton  cruisers  are  as  follows:  length 
between  perpend i<-u!ars,  412  feet;  beam,  53  feet  t!  inches;  draught, 
20  feet  8  inches;  dispUcemerit,  6,300  tons.  The  speed  is  to  be  23 
knots  and  they  will  resemble  the  Varynk.  The  two  engines  are  to 
develop  20,000  i.  h,  p.;  boilers  to  be  of  the  Nomiand  type. 

There  are  also  building,  at  the  Baltic  Works,  a  Imttleship  of  the 
Bnruiliuo  type,  of  13.500  tons,  to  be  called  the  Siava,  and  at  Galernia 
Island,  St,  I'etersburg,  a  cruiser  of  6,300  tons  to  be  calk'd  the  Vltyas. 
A  fire  at  the  last-named  yard  on  June  13, 1901,  destroyed  the  building 
slips,  many  buildings,  and  the  cruiser  Yifya-g,  into  which  alxtut  700 
tons  of  metal  had  been  built,  the  loss  l>ping  about  $5,000,000. 

Two  cruisers  of  3,200  tons,  similar  to  the  Niml\  are  building  at  St. 
Petersburg,  also  a  <'olIier  of  7,200  tons  to  be  called  the  KaincfiOtka. 
On  the  Volga  there  is  building  a  tmnsport  of  754  tons  for  service  on 
the  Caspian  Sea.     She  is  to  be  called  the  Ataln. 

There  has  been  oi-dered  and  laid  town  at  Kiel  a  transport,  to  l)e 
named  the  Oh-an,  of  12,000  tons  displacement,  with  a  maximum  speed 
of  18  knotj«,  capal)le  of  steaming  at  reduced  speed  and  with  her  own 
coal  supply  (800  tons)  a  distance  of  10.000  miles  and  at  the  same  time 
transporting  a  cai^o  of  4,000  tons  of  coal. 
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Besides  serrice  as  a  transport  she  is  to  be  a  school  of  instruction  for 
machinists  and  firemen,  for  which  purpose  she  will  be  fitted  with 
Schultz,  Belteville,  Niclausse,  and  Yarrow  boilers,  and  beisides  her 
main  engines  will  be  supplied  with  all  auxiliary  enj^ines  in  use  in 
men-of-war. 

There  are  now  eight  torpedo-boat  destroyers  of  350  tons  displace- 
ment and  36  knots  speed  building  at  the  Neva  Works.  There  have 
been  ordered  five  torpedo  boats  of  150  tons  from  the  Newsky  Engi- 
neering Works  at  St.  Petersburg,  to  be  of  the  Cyckm-e  (French)  type, 
which  is  144.2  feet  long,  16.2  feet  be^m,  10  feet  draught,  and  a  speed 
of  30  knots  with  4,200  i.  h.  p. 

An  electrically  propelled  subraarioe  boat,  designed  by  a  lieutenant 
of  the  Bossian  navy,  is  being  built  at  Kronstadt  by  order  of  the  Gov- 
ernment.    It  is  due  to  be  delivered  by  the  end  of  June. 

SWEDEN. 

It  ha»  been  decided  to  build  a  vessel  for  coast-guard  service,  to  be 
equipped  for  ice-breaking,  towing,  and  wrecking  purposes.  Her 
dimensions  are:  length,  131  feet;  beam,  26  feet;  draught  forward, 
8  feet;  aft,  10  feet;  displacement,  300  tons.  With  600  i.  h.  p.  the 
speed  is  to  be  12.5  knots.  The  armament  is  to  consist  of  two  6- 
pdrs,  foiTvard  and  one  of  the  same  caliber  aft. 

The  latest  budget  calls  for  the  construction  of  a  new  battleship  in 
1901,  of  which  the  details  have  not  as  yet  been  settled. 

One  torpedo-boat  destroyer  of  30  knots  speed  has  been  ordered. 

Two  first-class  torpedo  boats  have  been  ordered  built  at  the  navy- 
yard  at  Carlskrona.  They  differ  from  the  EU^t  class  in  haviftg  a 
finer  run  and  in  the  suppression  of  the  overhang;  also  having  balanced 
rudders. 

Having  got  together  their  battleships,  the  Swedes  have  begun  to 
feel  the  need  of  cruisers,  without  which  any  fleet  is  blind.  The  tor- 
pedo gunboats  do  not  cany  enough  coal,  nor  are  they  sufficiently  sea- 
worthy to  scout  in  all  weathers  and  circumstances;  hence  the  demand 
for  large  cruisers.  It  is  still  necessary,  however,  that  the.se  conform 
to  the  requirements  for  Swedish  battleships,  namely,  great  handiness 
and  light  draught,  without  which  they  would  be  aground  in  no  time. 
The  maximum  possible  armament  is  also  demanded.  All  told,  this,  it 
will  be  readily  seen,  is  a  problem  calling  for  very  careful  handling, 
several  of  the  desired  qualities  being  antagonistic  to  each  other. 

The  desired  qualities  were  set  before  the  designei"8  in  the  following 
order:  (1)  light  draught;  (2)  great  handiness;  (3)  the  highest  possible 
speed;  (4)  coal  enough  to  keep  at  sea  at  full  speed  for  a  week  or  more; 
(6)  as  large  an  armament  as  possible,  with  the  maximum  arc  of  fire  to 
all  gUDs;  (6)  protection  to  guns  and  water-line. 
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III  order  to  Hatinf  j-  the  fiint  two  requirements,  the  limit  of  diaplace- 
nient  was  fixed  at  4,000  torn-:.  The  vessel,  of  which  an  illutttrntion  is 
given,  itt  the  lej^ult,  and  an  innpoction  of  this  illustration  will  show 
that  she  embodies  a  novel  feature  in  gun  placing. 

The  following  details  regarding  the  ship  have  been  given  out: 
length,  S28  feet;  beam,  about  50  feet;  dniught,  about  17  feet;  dis- 
placement, 4,000  tons. 

Protection:  double  turtle-hack  deck;  eight  turrets,  4  or  5  inch 
amiored  hoi-sts  to  each;  two  armored  hoists  for  S-pdrs. ;  armored 
conning  tower  and  c^mmunicatiug  tube;  complete  cellulose  belt  rising 
3  feet  al)ove  the  water  line.     All  the  armor  to  Tk*  of  Krupp  steel. 

Anininient:  eight  6-in.  45-4-al.  R.  F.  Tiofoi-s  guns;  twelve  ti-ixli. 
H.  ¥.  Bofors  guns;  two  submerged  torpedo  tul»es  of  the  Elswick 
pattern. 

The  boilers  will  W.  of  the  Yarrow  type  and  the  estimat<;d  speed  is 
22  knotfl. 

It  will  be  noted  that  the  ship  can  fiiti  six  of  her  eight  6-in.  gims  on 
the  broadside,  and  these  pieces  are  protected  very  thoi-oughly.  Kach 
gun  is  in  a  closed  turret  and  each  turret  is  l>alanced  and  revolves  on 
its  armored  hoist.  Nothing  carried  by  any  cruiser  afloat  could  hurt 
these  turrets.  Even  if  only  4  inches  thick  this  amount  of  Krupp 
armor,  in<!lined  as  it  is  on  these  turrets,  is  equal,  it  is  said,  to  20  inches 
of  vertical  wrought  iron. 

A  writer  in  the  Knginfer,  commenting  on  this  vessel,  says: 

The  problem  ih,  IIuw  will  the  puperposed  turreu  stand  the  test  of  battle?  They 
firt!,  it  will  be  noted,  over  each  other  in  the  end-on  position.  Sweitex  say  that 
ex]HTiiiicnlH  tiare  Ixxm  came<l  out  very  fully,  and  that  no  harm  results  to  the  people 
un<)emeath.  This  is  a  hard  statement  to  swallow;  but  it  is  worthy  of  note  that  the 
firing  over  would  only  very  rarely  be  required.  In  all  normal  poaitions  there  is  no 
interference.  Swedish  officers  have  no  faith  in  a  pair  of  fcuiis  in  a  turret  for  small 
sbipu;  they  consider  the  sfiock  of  the  recoil  to  l)e  too  great,  and  here  they  are  proba- 
bly reasonable.  Certainly  to  have  had  four  turrets  with  the  guns  in  pain  would 
have  l)een  a  bold  experiment,  nor  is  it  one  that  looks  promising.  If  this  Swedish 
idea  haa  anything  whatever  in  it  something  like  a  revolution  will  be  effected  in 
croisiT  design.  The  off-side  liattery  in  a  cruiser  is  useless.  The  cruiser  that  gets 
most  guns  and  prettuinably  most  hits  in  will  win  and  send  her  adversary  below. 

Plans  for  a  new  submarine  Iwat  have  been  recently  submitted  to  his 
Government  by  a  Swedish  engineer,  Euroth,  which  differ  in  many 
respects  from  those  adopted  in  America  and  in  France. 

They  provide  for  a  boat  whose  diutensions  are  to  be:  length,  f<3 
feet;  breadth,  13  feet  %  inches;  depth,  11  feet  6  inches,  with  a  dis- 
placement of  146  tons  when  submerged  and  142  tons  on  the  surface. 

The  boat  is  to  be  fitted  with  two  triple-expansion  engines  with  a 
total  of  100  i.  h.  p.,  and  its  estimated  speed  is  12  knots  on  the  sur- 
face and  6  knots  under  water.  Steam  power  will  be  used  only  on  the 
Bui'face,     Under  water  the  boat  will  be  propelled  by  means  of  com- 
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pressed  air,  which  will  be  stored  in  cisterns  forward  and  aft  The 
boilers,  as  well  an  the  air  cbamberM,  will  be  constructed  to  resist  a 
pressure  of  285  pounds  per  square  inch. 

The  boat  will  be  steered  by  a  complicated  eysteui  of  rudders,  con- 
sisting of  two  horizontal  and  two  vertical  rudders.  The  horizontal 
rudders  will  be  worked  separately  by  hydrostatic  pressure,  and  will 
maintain  the  vessel  at  a  uniform  depth.  The  descent  of  the  vessel 
underwater  will  be  effected  by  the  admission  of  water  into  cylindrical 
tanks,  which  can  be  filled  and  emptied  without  in  any  way  disturbing 
the  balance  of  the  boat  The  steam,  after  condensation,  will  be  ton- 
ducted  into  a  tank  amidships.  The  condensed  air  used  in  propelling 
the  macbiueiy  will  also  be  conducted  through  the  condenser,  and, 
when  cooled,  into  the  body  of  the  ship,  where  it  will  servo  to  regener- 
ate the  air  used  in  breathing.  The  used-up  air  will  be  blown  outward 
into  the  water  l)y  a  clever  contrivance. 

As  fuel  the  best  oil  will  be  employed;  it  will  be  stored  in  tanks, 
which  may  l>e  emptied  without  effecting  the  balance  of  the  Ixat  The 
vessel  itself  will  be  constructed  to  withstand  the  water  pressure  at  a 
depUi  of  over  200  feet.  In  the  event  of  this  depth  being  exceeded  an 
apparatus  acting  automatically  will  expel  the  water  from  the  tanks  by 
means  of  compi-essed  air.  The  boat  then  will  mount  rapidly  to  the 
surface. 

The  vessel,  according  to  the  designs,  is  to  be  armed  with  four  18-in. 
Whitehead  torpedoes,  which  will  be  ejected  from  tubes  placed  forward 
and  aft     The  cost  of  the  vessel  is  estimated  At  (85,165. 

TURKEY. 

A  contract  has  been  signed  with  the  Cramp  Ship  and  Engine  Build- 
ing Company,  of  Philadelphia,  to  construct  a  protected  cruiser  of 
about  3,000  tons  displacement,  to  be  of  the  Denvertyye  but  of  greater 
8peed. 

Her  dimensions  are  to  be  as  follows:  length  on  water  line,  240  feet; 
beam,  42  feet;  draught,  16  feet;  displacement,  3,250  tons. 

She  will  have  two  masts,  fitted  with  military  tops  and  signal  yards, 
four  search-lights,  and  the  usual  protective  deck.    . 

The  armament  will  consist  of  two  6-in.  R.  F.  guns,  one  forward 
and  one  aft  on  the  upper  deck  in  the  middle  line  of  the  ship,  protected 
by  armored  shields;  eight  4.7-in.  R.  F.  guns,  four  on  each  broadside, 
with  armored  shields;  six  3-pdr.  R.  F.  guns,  and  six  1-pdr.  machine 
guns  all  fitted  with  shields. 

She  will  be  equipped  with  two  triple-expansion  engines  and  with 
Niclausse  water-tube  boilers,  and  is  expected  to  develop  12,000  i.  h.  p. 
and  to  make  a  speed  of  22  knots. 

There  has  been  much  discussion  of  a  plan  to  reconstruct  and  modern- 


24 

ize  eight  old  ironclads  belonging  to  the  Turkish  navy,  hut  np  tn  the 
present  time  the  project  has  not  materialized. 

For  some  time  the  Turkish  Govermneat  has  been  uegotiatiug  with 
Armstrong  &  Co.,  of  England,  for  the  conetruction  of  a  cruiser. 
Early  in  June,  1901,  it  was  reported  from  Constantinople  Uiat  the 
business  connected  with  the  order  had  been  definitely  settled.  The 
new  vessel  is  to  be  of  the  same  dimensions  and  armament  as  the  cruiser 
building  at  Philadelphia.  Work  on  it  is  to  be  commenced  as  soon  as 
the  initial  payment  has  been  made. 


Section  II. 

NEW  SHIPS  AND  TORPEDO  BOATS. 

AUSTRIA. 

lUBHBIIKfl. 

This  battleship  is  the  type  ship,  and  the  Arpad.  and  Bdbmberg  are  to 
be  similar. 

The  first  keel  plates  of  the  HiAshurg  were  laid  in  March,  1899,  at 
the  yards  of  the  *'  Stabilimento  Tecnico  Triestino,"  at  Trieste,  and  she 
was  laanched  September  9,  1900. 

'Die  principal  dimensions  of  this  class  of  ships  are: 

Loigtb  between  perpendicnlare (eet.,  353.00 

Eitreme  breadth  at  midBhipfraiDe do...    64.96 

Mean  draft do . . .     23. 29 

Hogtit  from  lover  edge  of  keel  to  sheer  line  o(  upper  deck do...    41.00 

Kafdac^nent toiw,  -    8, 340 

The  buoyancy  of  the  ship  is  insured  by  a  double  bottom  extending 
over  63  per  cent  of  the  total  length  and  subdivided  into  numerous 
compartments.  In  addition  thereto  a  system  of  water-tight  bulkheads 
extends  up  to  the  gun  deck,  that  is  to  say,  10,49  feet  above  the  water- 
line,  there  being  in  all  174  separate  1»ater-tight  spaces. 

The  system  for  pumping  out  water  comprises  two  main  dmiii^e 
pipes  built  into  the  bilge  above  the  inner  bottom,  the  larger  one  of 
which  is  connected  with  the  centrifugal  pumps,  the  smaller  one  with 
six  steam  pumps  and  two  hand  pumps.  Not  all  of  the  compartments 
are  directly  connected  with  these  two  main  drainage  pipes;  from  the 
more  remote  compartments  the  water  is  conducted  through  cocks  and 
valves  in  the  bulkheads  to  the  pump  strainers. 

The  framework  of  the  ship  consists  of  the  vertical  keel  iind  five  longi 
tudinal  frames  on  each  side,  the  first,  third,  and  fifth  of  which  arc 
water-tight.  The  transverse  frames  are  intercostal;  between  each  two 
water-tight  frames  are  two  or  three  ordinary  ones.  The  fifth  longi- 
tudinal indicates  the  height  of  the  orlop  deck  and  of  the  lower  edge  of 
the  armor  belt.  Up  to  this  height  the  ship  has  no  continuous  deck; 
only  a  platform  deck  forward  and  aft  and  an  armored  orlop  deck, 
vhich  also  consists  of  two  separate  parts  forward  and  aft.     The  middle 
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deck  above  the  annoi-  belt  extends  froiii  t«)w  to  stern;  the  gun  deck 
and  upper  deck  are  likewise  continuous.  Above  the  latter  is  a  hurri- 
cane deck  compriaing  a  forecastle  and  a  poop,  together  with  two  wide 
deck  partri  running  along  the  ship's  sides,  leaving  the  central  part  of 
the  upper  deck  open.  The  living  sprfces  are  on  the  gun  deck,  the 
extremities  of  the  middle  deck,  and  the  covered  parts  of  the  upper 
deck. 

The  high  freelKMird  (17,88  feet)  insures  to  the  ship  a  .sufficient  degree 
of  stability,  which  is  further  guaranteed  by  the  initial  stability  repre- 
sented by  a  metacentric  height  of  from  2.70  to  3..S5  feet  and  by  a  good 
distribution  of  weights. 

The  rolling  movements  are  moderated  by  bilge  keels  on  each  side 
which  are  2.13  feet  wide  and  extend  over  47  per  cent  of  the  ship's 
length. 

The  stem,  which  represents  a  weight  of  23  tons,  terminates  in  a  ram 
and  is  east  in  one  piece  of  soft  steel.  The  sternpost  is  likewise  cast 
in  one  pi.,ce  and  weighs  13.6  tons. 

The  hull  is  built  of  soft  ingot  steel  treated  according  to  the  Siemens- 
Martin  process.  The  total  weight  of  the  steel  used  in  the  construction 
of  the  ship  is  a  little  over  2,400  tons.  The  use  of  wood  has  been  almost 
entirely  avoided.  It  has  been  employed  only  in  some  places  to 
improve  the  appearance  or  the  hsibitability  of  the  ship,  or  where  it  is 
not  exposed  to  any  danger  from  fire  under  the  armor,  namely  as  plank- 
ing for  the  upper  decks  and  as  backmg  for  the  side  armor  and  under 
the  plates  of  the  transverse  armored  bulkheads.  All  the  decks  are 
entirely  covered  with  steel  plates;  the  upper  and  hurricane  decks  have 
wood  planking  over  these,  the  lower  decks  are  covered  with  linoleum, 
and  the  upper  decks  with  some  other  special  floor-covering  material, 
such  as  xylolith,  papirolith,  or  lapidith. 

All  of  the  steel  material  used  in  the  construction  of  the  Ilahaburg 
has  been  furnished  by  Austro-Hunganan  works  and  is  of  the  highest 
quality. 

The  armorbeltextendsover  63  percentoftheship's  length  and  reaches 
from  4.42  feet  below  the  water  line  to  3.6  feet  above.  It  is  8.66  inches 
thick  and  connected  at  both  ends  by  7.9  inch  tmnsverse  bulkheads. 
The  plates  rest  on  a  Y.l  inch  backing  of  teak  wood  with  a  1  inch  sheet- 
metal  backing  supported  by  angles  and  strong  vertical  frames.  The 
lower  edge  of  the  armor  belt  coincides  with  the  line  of  the  fifth  longi- 
tudinal frame  and  continues  forward  and  aft  as  the  lateral  limiting  line 
of  the  two  armored  decks. 

From  the  lower  edge  of  the  two  transvei-se  bulkheads  the  two  under- 
water annoied  decks  extend  towards  the  extremities  of  the  ship,  the 
forward  one  terminating  at  the  ram  stem,  the  after  one  at  the  stern- 
post.  The  thickness  of  the  plates  of  the  foi-ward  annored  deck  is  2.4 
inches,  of  the  after  deck  2.6  inches. 
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From  the  forward  end  of  the  armor  belt  to  the  Htem  the  ship  it  sides 
are  hnilt  of  two  layers  of  isheet  metal  of  ti.46  inch  eiu-h,  over  which 
are  riveted  armor  plates  1.6  inches  thick.  This  wide  armor  of  the  l)ow, 
together  with  the  forward  protective  deck,  forms  a  strong  reenfoi-cc- 
ment  for  the  ram  bow.  Thereis  a  third  protective  deck  of  1.6  inches 
thirkness  at  the  upper  edge  of  the  armor  Itelt,  that  part  of  the  middle 
deck  formed  by  the  belt  and  its  transverse  bulkbeadj^  K'ing  covered 
with  two  layew  of  0.8  inch  plates.  The  large  hatches  in  this  pirt  of 
&R  deck  for  ^moke-pipes  and  engine  MkylightN,  as  also  t)ie  nnmlter 
hatchways,  are  protected  by  armored  coamings. 

Above  the  middle  deck,  and  forming  an  exact  continuation  of  the 
Utrnii  and  transverse  bulkheads  of  the  ))elt,  is  the  4  inch  armored 
citadel,  the  sides  of  which  rest  on  a  double  la}'er  of  sheet  iiiotnl  0.5 
inch  thick.     This  protection  extends  to  the  gun  deck. 

The  5.9-in.  guns  on  the  upper  and  gun  decks  are  protected  by 
twelve  redoubts,  in  two  tiers  one  above  the  other,  ea<ih  designed  to 
receive  one  gun.  The  outer  sides  of  these  redoubts  or  casemates  are 
5.3  inches  thit^k,  those  in  the  interior  of  the  ship  from  2A  to  3.2  inches. 

The  9.4-in.  guns,  installed  on  the  open  parts  of  the  upper  deck, 
are  in  barbette  turrets  8.2  inches  thick.  The  amnmnition  hoist  and 
mechanism  of  the  mount  are  protected  by  an  armored  shaft  5.3  to  7.1 
inches  thick  and  extending  to  the  middle  deck.  The  small -ca1it>er 
guns  have  no  fixed  armor  protection,  being  equipped  only  with  pro- 
tective shields  secured  to  the  mounts. 

The  conning  tower  on  the  forecastle  m  built  of  7.0  inch  armor  plate; 
from  the  floor  of  the  tower  to  the  gun  deck  extends  a  6.9  inch  armored 
tube.  Under  the  after  bridge  is  the  deckhouse  containing  the  engine 
tel^raph,  steering  indicator,  etc.,  built  of  3.9  inch  armor  plates,  with 
a  tube  of  2  inch  armor. 

The  total  armor-plate  material  of  the  ship  represents  a  weight  of 
3,250  tons. 

The  armament  constats  of  three  9.4-in.  guns,  twelve  5.0-iii.  tind  ten 
12-pdr.  R.  F.  guns,  twelve  37-millimeter  machine  guns,  and  four 
8-m  11  limeter  automatic  guns.  Two  of  the  9.4-in.  guns  arc  installed 
in  the  forward  barbette  turrets,  the  third  one  in  the  after  Ittirlwtte 
turret.  The  training  and  elevating  gear,  as  well  as  the  ammunition- 
conveying  devices  for  these  guns  are  operated  electrically,  but  may 
dso  be  operated  by  band.  The  twelve  5.9-in.  Skoda  guns,  installed  in 
redoubts  on  the  gun  and  upper  decks,  are  fired  through  omiu-asurcs. 
Four  of  these  guns  can  be  trained  right  ahead  and  four  right  iistera. 
They  are  really  coupled  in  turrets,  one  being  al)ove  the  other,  thus 
lonning  a  kind  of  double  turret.  The  ammunition  hoists  leading 
directly  from  the  redoubts  to  the  ammunition  rooms  are  operated 
electrically  and  adapted  to  supply  S  rounds  a  minute,  which  is  the 
r^idity  of  fire  of  these  guns. 


The  8infill-i«liber  gunn  arc  installed  without  armor  protection  on 
the  decks  and  bridges.  The  8- mi  111  meter  automatic  guns  are  mounted 
in  the  tops  of  the  military  masts,  two  in  each. 

Besides  two  of  the  9.4-in.  and  four  of  the  5.9-in.  guns,  two  12-pdr. , 
einfht  37-millimeter,  and  two  8-millimeter  automatic  ^ns  can  fire 
right  ahead,  while  the  stern  fire  is  represented  by  one  fl.4-in.  gun, 
four  5.9-in.,  four  12-pdr.,  four  37 -millimeter,  and  two  8-millimetor 
automatic  guns.     The  bi'oadside  fire  is  still  more  powerful. 

The  torpedo  armament  consists  of  two  siibmei^ed  launching  tubes 
for  Whitehead  torpedoes. 


There  are  two  main  engines  of  the  four-cylinder  triple-expansion 
type.  The  cylinders  are  of  the  following  dimensions:  One  high- 
pressure.  30  inches  diameter;  one  mean-pressure,  4S.8  inches  diameter, 
and  two  low-pressure,  56.3  inciitss  diameter.  The  connecting  rods  are 
6.25  feet  long. 

The  threc-bladed  twin  screws  have  a  diameter  and  pitch  of  16  feet. 
The  deieloppd  surface  of  the  six  blades  is  59  square  feet  and  is  calcu- 
lated for  an  efficiency  of  11,900  i.  h,  p.,  with  alx)ut  136  i-evolutions 
per  minute. 

The  steam  of  the  low-pressure  cylinders  enters  two  surfatre  con- 
densers of  7,5H5  square  feet  cooling  surface  each.     The  sea  water 


required  for  cooliag  iu  furnished  by  two  centrifugul  pumpB,  operated 
by  steam  pumpa  of  their  own. 

Steam  is  supplied  by  sixteen  Belleville  boilers,  installed  in  two 
boiler  rooms,  with  a  total  grate  surface  of  856  square  feet  and  a  heat- 
ing surface  of  30,360  square  feet,  capuble  of  furnishing  sufficient 
steam  at  300  pounds  pressure  per  square  inch  for  the  main  and  Auxil- 
iary eDgines.  The  pressure  will  be  usually  reduced,  however,  to  250 
pounds  per  square  inch  for  the  main  engines  and  to  156  pounds  per 
square  inch  for  the  auxiliary  machinery. 

Each  group  of  boilers  has  a  smoke  pipe  of  9.5  feet  diameter  and  80 
feet  high  above  the  grates. 

In  each  of  the  four  fire-rooms  are  two  ventilators.  For  conveying 
the  aahes  overboard  four  hydraulic  ash-ejectors  are  provided,  served 
by  two  steam  pumps,  which  latter  at  the  same  time  form  part  of  the 
general  fire-extinguishing  and  drainage  system. 

The  coal,  in  all  840  tons,  is  stored  partly  below  and  partly  above 
the  middle  deck.  It  can  be  shipped  through  openings  in  the  ship's 
sides  or  through  hatches  with  tube  connections  from  the  decks  to  the 
bunkers. 

The  steam  steering  apparatus  comprises  a  partly  balanced  rudder  of 
235  square  feet  surface,  equal  to  one  thirty-third  of  the  longitudinal 
section.  By  means  of  a  Harfield  tiller  apparatus  the  helm  can  be  put 
from  hard  a-port  to  hard  a-starboard  in  thirty  seconds,  with  the  ship 
under  full  steam.  The  two  steam  .'steering  engines  are  installed  in  the 
main  engine  room.  A  3.7  inch  transinission  shaft  leads  on  either  side 
to  the  steering  room,  where  auxilliarj-  hand-steering  wheels  are 
installed.  By  proper  couplings  either  of  the  two  engines  or  the  hand- 
steering  apparatus  can  be  connectei3  with  the  tiller  mechanism. 

Besides  the  main  steering  stations  at  the  steam -steering  apparatus  in 
the  eDgine  room  the  ship  can  be  steered  fiom  six  other  points.  The 
traDsmission  network  extends  ovei'  the  whole  ship,  so  that,  in  case  of 
injury  to  any  part,  other  intact  connections  can  be  made. 

The  whole  steering  mechanism,  comprising  tillers,  engines,  and 
transmission  system,  is  protected  by  ai-mor. 

The  ship  has  two  main  stockless  anchors  of  the  Tyzak  type,  weigh- 
ing 11,000  pounds  each.  The  anchor  cables,  of  2.'i6  inches  diameter, 
are  stowed  in  the  space  below  the  protective  deck.  The  anchor- 
weighing  apparatus  consists  of  a  two-cylinder  horizontal  steam  engine 
actuating  two  small  chain  windlasses  and  a  large  capstan;  the  hitter 
can  also  be  operated  by  band. 

Of  the  14  boats,  one  is  a  vedette  boat  45  feet  long,  and  one  a  steam 
launch.  The  boats  are  installed  on  the  hurricane  deck  and  adapted  to 
be  lowered  by  means  of  revolving  cranes. 

Speaking  tubes  and  an  extensive  telephone  system  provide  for  the 
transmission  of  commands. 
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Electricity  is  employed  on  boai-d  the  llaMmrg  for  lighting,  operat- 
iug  the  veDtilators,  training  and  elevating  the  9.4  in.  guns,  and  run- 
niog  the  ammunition  hoists  of  these  nnd  the  5.9  in.  guns.  The 
necessary  current  is  supplied  by  the  -central  installatiou,  consisting  of 
six  dynamos,  which  furnish  direct  and  alternating  current  and  are  pro- 
tected by  armor.  The  ship  carries  six  seanrh -lights  on  the  bridges, 
galleries,  and  platforms. 

The  living  rooms  for  the  commander  and  superior  officers  are  located 
on  the  gun  deck,  as  are  also  extensive  quarters  for  the  men.  The  staff 
is  to  occupy  the  af  tei-  portion  of  the  middle  deck,  while  the  forward  part 
will  contain  quarters  for  men.  The  messes,  galleys,  ete.,  are  located 
on  the  gun  deck.  'Hie  laundry  and  a  number  of  bathrooms  are  on  the 
middle  deck. 

The  rooms  are  to  be  heated  by  steam.  Ref  rigei-ators  and  a  cold-air 
engine  are  also  provided. 

The  necessary  drinking  water  will  be  furnished  by  a  distilling  instal- 
lation of  a  capacity  of  7,000  liters  in  twenty-four  hours.  A  system 
of  piping  having  its  own  pumps  extends  all  through  the  ship,  connect- 
ing the  fresh-water  tanks  with  the  galley,  bathroonif,  etc.  Another 
system  of  larger  piping,  fed  by  six  powerful  steam  pumps,  distributes 
sea  water  to  every  part  of  the  ship,  to  be  used  in  case  of  fii'e,  for 
wa.shing  decks,  et<'. 

The  lower  spaces  of  the  ship  are  ventilated  by  electric  ventilators, 
the  upper  ones  by  the  natural  supply  of  air.  Engine  and  boiler  rooms 
will  be  equipped  with  steam-opei-ated  ventilators. 

The  Hohi^ury  is  to  be  completed  within  eighteen  months  from  the 
date  of  launching.  The  speed  to  be  developed  at  the  trials  is  18.5 
knots,  with  11,900  i.  h.  p. 


This  armorea  cruiser  was  built  at  the  Stabilimonto  Tecnico,  at 
Trieste.  Keel  laid  June  20,  1896;  launched  October  4,  18!t8,  and 
pUiced  ill  commission  May  28,  1899. 

She  is  of  the  following  dimensions:  length,  3*57  feet  5  inches;  beam, 
56  feet  4  inches;  draught,  20  feet  4  inches;  displacement,  6,260  tons. 
Hull  is  of  Siemens-Martin  steel;  stern  post,  rudder,  and  shaft  brackets 
of  cast  steel.  She  has  a  nvm  bow,  one  military  and  one  signal  mast, 
and  three  smoke-pipes.  Steaming  radius  at  12  knots,  3,600  knots,  and 
at  9  knots,  5,000  knots.  Double  bottom  extends  over  70  per  cent  of 
the  ship's  length,  under  engine,  l)oiler,  and  ammunition  rooms,  divided 
into  many  watei-tight  compartments.  Two  bilge  keels,  35.5  inches 
deep,  extend  over  half  of  her  length.  Kudder  surface,  200  square  feet, 
and  two  steam  steering-engines. 

The  main  protection  consists  of  a  nickel-steel  belt,  S.66  inches  maxi- 
mum thickness,  over  70  per  cent  of  the  ship's  length,  6.5  feet  wide. 
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extending  3. 75  feet  below  the  water-lioe.  This  belt  is  limited  f  oi-ward 
and  aft  by  transverse  bulkheads  7.9  inches  and  6.9  inches  thick,  respec- 
tively. Upon  it  rest**  a  1,25  inch  protective  deck,  which  i.s  extended 
forward  and  aft  from  the  lowei'  edges  of  the  transverse  bulkheads, 
with  a  thickness  of  2.4  inches. 

Above  the  protective  deck  is  a  citadel  2.4  inches  thick  athwartship, 
and  3.2  inches  thick  fore-and-aft.  At  its  forward  and  after  ends  and 
on  either  aide  amidships  are  casemates  or  I'edoubt^  3.2  inches  thick  for 
the  5.9-in.  R.  F,  guns,  which  are  separated  by  splinter  screens  0,8 
inch  thick. 

The  eight  5.9-in.  i-apid-fire  guns  are  completely  inclosed  in  armored 
casemates.  The  cylindrical  gun  shields  completely  cover  the  ports,  and 
there  is  a  rectangular  opening  in  the  side  armor,  12  inches  long,  for 
a  sighting  port  in  addition  to  the  sights  on  the  gun  itself.  This  port 
is  about  5  feet  above  the  deck,  and  affords  a  large  field  of  view,  neces- 
sitated by  the  fact  that  the  gun  is  completely  enclosed.  The  twrliettes 
forward  and  aft  are  protected  by  8  inch  armor.  Ammunition  hoists 
of  5.9-in.  guns  protected  above  protective  deck  with  1.2  inch  annor, 
hatch  coverings  of  engine  and  boiler-rooms  by  3.94  inch  armor.  Total 
weight  of  armor,  23  per  cent  of  displacement. 

Electric  installation  for  lighting  and  operating  ventilators,  ammuni- 
tion hoists,  and  training  and  elevating  gear  of  S).4-in.  guns.  Four 
search -lights,  and  one  night  signaling  apparatus.     (Sellner  system.) 

The  armament  consists  of  two  9.4-in.  R.  F.  Krupp  guns,  40  calibers 
long,  in  fixed  barbettes;  angle  of  train  of  guns,  260  degrees.  Initial 
velocity  of  shot,  2,300  foot-seconds;  weight,  475  pounds;  energy, 
17,650  foot-tons,  and  power  of  penetration,  32  inches  of  wrought  iron. 
Electric  firing. 

Eight  5.9-in.  R.  F.  Skoda  guns,  40  calibers  long.  In  bow,  stern, 
and  either  broadside,  two  each.     Rapidity  of  fire,  10  shots  per  minute. 

Two  12-pdr.  boat  guns,  eighteen  3-pdr.  R.  F.  guns,  two  machine 
guns,  and  two  broadside  torpedo-launching  tubes. 

Engines:  Two  four-cylinder  triple-expansion  engines,  driving  twin 
screww.  Diameters  of  cylinders,  36,  56.5,  60.5,  and  60.5  inches. 
Stroke,  3.1  feet. 

Boilei-s:  Eighteen  Belleville  toilei-s,  with  feed- water  heaters. 
Heating  surface,  13,980  square  feet;  grat»!  surface,  2.798  square  feet; 
54  furnaces;  steam  pressure,  360  pounds  in  the  Imilers  and  180  pounds 
at  the  engines;  diameter  of  screws,  16  feet;  pitch  from  15.5  to  19.1 
feet;  70  auxiliary  engines. 

Weight  of  armor ;.  1, 400 

Weight  of  ei^nea  and  BccesBoriefi 1, 100 

Weight  of  coal 820 

The  displacement  during  trial  trips  was  6,325  t<)n.«  with  a  drant^ht 
forward  of  19  feet  and  aft  22.2  feet. 
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SZICETTAK. 

This  torpedo  cruiser,  the  third  lepresentative  of  the  Zitita  class, 
was  laid  down  in  May,  18!t9,  and  launched  October  29,  IftX),  at  the 
yard  of  the  construction  ai-senal  at  Pola.  This  new  ship,  with  her 
two  sister  ships,  the  A>ipem  and  Zentn,  recently  stationed  in  Chinese 
waters,  will  compose  a  uniform  division  of  modern  torpedo  ciniisera. 

Like  her  sister  ships,  the  Szigett^r  is  built  entirely  with  home  work- 
manship and  iimchinery,  and,  like  them,  will  unite  great  defensive  power 
in  gun  and  torpedo  armament  with  high  speed  and  great  radiuu  of 
action. 

Her  dimensionii  are:  length  over  all,  316  feet;  length  between  per- 
pendiculars, 3()2  feet;  beam,  38  feet  6  inches;  mean  draught,  li  feet; 
displacement,  !i,-tOO  tons. 

The  engine  and  boiler  installation,  as  well  as  other  vital  parts  located 
below  the  water-line,  are  protected  by  an  armored  deck  of  turtle-back 
shape,  extending  from  lx)W  to  stern,  descending  forwai-d  and  aft  3.2 
feet  below  the  water-line  and  rising  4  feet  above  it  in  the  region  of 
the  engine-rooms.  The  sponsons  of  the  4.7-in.  guns  are  protected  by 
1.4  inch  steel  plates.  The  conning  tower  is  built  of  two  tbickiiesses 
of  1  inch  plates. 

The  armament  consists  of  eight  4.7-in.  40-cal.  B.  F.  guns  on  centi-al- 
pivot  ci'adle  mounts,  one  on  the  forecastle,  one  on  the  poop,  and  the 
others  in  broadside,  the  forward  and  after  guns  on  each  side  being 
arranged  so  a.-"  to  tire  in  u  fore-and-aft  line;  ten  3-pdr.  R.  F.  guDs,  and 
two  automatic  machine-guns.  There  are  two  training  torpedo  tubes 
for  llS-in.  torpedoes. 

By  this  installation  of  guns  three  of  the  4.7-in.  guns  can  be  brought 
into  action  in  the  direction  of  the  bow  or  stern  and  live  on  each  broad- 
aide.     These  five  guns  can  fire  30  rounds  per  minute. 

There  are  two  four-cylinder  triple-expansion  engines  installed  in 
comparatively  small  spaces.  Their  total  efficiency  with  forced  draft 
is  8,000  i.  h.  p.,  and  the  speed  should  be  20.5  knots  per  hour.  Each 
engine  has  its  own  condenser,  with  a  cooling  surface  of  10,100  square 
feet. 


Steam  is  supplied  by  eight  water-tulre  boilers  of  the  Yarrow  type, 
which  are  iostalled  in  groups  of  four  in  two  water-tight  compartments. 
The  boilers  are  able  to  get  up  steam,  even  with  cold  water,  in  one 
hour  from  the  time  of  lighting  the  fires.  The  total  weight  of  the 
machinery,  including  the  boilers  filled  with  water,  condensers,  and 
piping,  is  500  tons. 

The  drainage  system  of  the  vessel  ie  capable  of  pumping  out  1,000 
tons  of  water  per  hour.  In  order  to  further  guarantee  the  buoyancy 
of  the  ship,  the  interior  is  divided  into  numerous  water-tight  tmmpsrt- 
menls.  The  steering  apparatus  is  of  the  Harfield  type.  The  i-udder, 
having  a  surface  of  118  square  feet,  can  be  operated  from  four  steer- 
ing stations  by  steam  or  band  power.  The  diameter  and  mean  pitch 
of  each  of  the  three-bladed  bronze  propellers  are  12  feet. 

There  are  two  smoke-pipes  and  two  masts,  the  latter  adapted  for 
carrying  sail  of  a  total  area  of  4,350  square  feet,  when  desired  to 
relieve  the  engines. 

The  coal-bunker  capacity  is  500  tons,  which  will  give  a  radius  of 
action  of  4,000  miles  at  the  economic  speed  of  12  knots. 

The  inside  of  the  ship  Is  lighted  with  200  incandescent  lights,  the 
outside  by  two  24  inch  search-lights  of  24,000  candlepower  each. 

CHINA. 
HAi  mnu. 

Protected-cruiBer,  built  at  the  Vulcan  Works,  Stettin,  Germany. 
Length,  328  feet;  beam,  41  feet;  draught,  17  feet;  displacement,  2,900 
tons;  i.  h.  p.,  8,000;  speed,  19.5  knots.  Triple-expansion  engines; 
four  double-ended  fire-tubular  boilers;  coal  capacity,  583  tons.  Fore- 
castle and  poop  decks;  two  funnels;  two  masts,  with  a  military  top  on 
each  mast.  She  has  a  2  inch  conning  tower  under  the  forward  bridge, 
and  a  3  inch  protective  dc<;k  the  whole  length  of  the  ship.  Auunu- 
nition  hoisted  by  hand,  and  guns  fitted  for  firing  by  percussion. 

The  armament  consists  of  three  5.1t-in.  40-cal.  K.  F.  Krupp  guns, 
manufactured  in  1897,  two  on  the  forecastle,  one  on  the  poop;  eight 
4-in.  40-cal.  R.  F.  Krupp  guns  in  broadside,  the  two  forward  and  the 
two  aft  being  mounted  in  sponsoiis.  All  the  K.  F.  guns  are  protected 
by  1  inch  gun  shields.  Six  1-pdr.  U.  K.  Hotchkiss  guns,  one  at  each 
end  of  ffH'ward  and  after  bndges,  and  two  on  the  forecastle,  all  pro- 
tected by  light  gun  tthields.    Six  Maxim  guns,  three  in  each  top. 

There  are  two  search-lights,  one  on  a  platform  on  the  foremast  above 
the  forward  bridge  and  one  on  the  after  bridge. 

She  has  three  torpedo  tubes,  one  on  eatrh  Ix'ani  with  above-water 
discharge,  and  one  in  t)ow  with  under-watcr  discharge  and  carries  nine 
Schwartzkopf  torpedoes. 

It  is   reported  that  the  two  above-water  torpedo  tubes  are  to  be 
removed  and  replaced  by  two  4-in.  R.  F.  Krupp  guns. 
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BEHKYTTEBliN. 

Torpedo  tmnsport  vessel,  laid  down  at  CopenhageD  November  23, 
1899;  launched  January  7,  1900.  LengUi,  143  feet;  beam,  25  feet; 
diuught,  aft,  10. ^;  drag,  2  feet;  displauemeut,  390  tonij.  The  engines 
will  develop  t)00  i,  b,  p.,  giving  a  speed  of  12  knots.  She  has  Babcock 
AWilcox  boilers.     The  armament  vonsists  of  three  3-pdr.  E.  F.  guns. 

ENGLAND. 

DUKCAII  CIASS. 

This  class  of  first-clasu  battleships  includes  the  following  vessels,  all 
of  14,000  tone: 


Their  dimensions  are  as  followa:  length  between  perpendiculars, 
406  feet;  beam,  76  feet  6  inches;  mean  draught,  iH  feet  6  inchest;  weight 
of  hull,  9,056  tons;  displacement,  14,000  tons;  i.  h.  p.,  18,000;  sp 
19  knots. 

Being  all  built  from  the  same  plans,  a  single  description  will  suffice 
for  all  of  the  class. 

They  are  of  steel  throughout  and  built  on  the  longitudinal  system; 
the  stem,  stemposts,  propeller-shaft  brackets,  and  ram  of  massive 
strength  are  formed  of  steel  castings.  The  hull  is  divided  into  320 
water-tight  compartments,  and  there  Is  a  double  Iwttom,  extending 
four-fifths  of  the  total  length,  under  the  engines  and  boiler-room 
spaces.  The  port  and  starboard  engine-rooms  are  divided  by  a  middle 
line  water-tight  bulkhead  extending  from  the  keel  to  main  deck  10 
feet  above  the  load  water-line.  There  are  3  boiler  rooms,  eac^h  being 
a  separate  water-tight  compartment,  and  contjiining  in  all  24  Belleville 
water-tube  l>oilers.  There  are  longitudinal  water-tight  bulkheads  at 
the  sides  extending  throughout  the  machinery  and  Ixiiler  spaces,  and 
subdivided  by  athwartship  water-tight  bulkbends,  forming  in  all  52 
coiU  bunkers,  which  act  as  an  additional  protection  to  the  engines  and 
boilers.  On  the  platform  and  lower  decks  is  placed  the  auxiliary 
machinery  for  the  working  of  the  ship,  including  electric  engines, 
hydraulic  pumping  engines,  capstan  engines,  air  compressors,  etc., 
as  well  as  a  fully  equipped  engineers'  workshop  and  numerous  store- 
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rooms.  The  ofiScers  and  crew  arc  acvonimodated  on  the  middle  and 
main  decks,  the  admiral  aod  captain  having  day  cabins  on  the  upper 
deck. 

The  officers'  accommodation  consiats  of  cabins  situated  aft,  those  for 
^e  senior  officers  being  on  the  main  deck.  The  admiral's  cabin  is 
at  the  extreme  after  end  of  the  main  deck,  with  access  to  a  handsome 
stem  walk  fitted  with  a  at«el  canopy.  The  upper  deck  extends  from 
stem  to  stem  without  a  break,  and  above  it  are  the  forward  and  after 
shelter  decks,  on  which  are  placed  the  conning  towers,  the  latter  being 
of  12  inch  Harveyized  steel  and  the  former  of  3  inch  nickel-steel.  These 
are  surmoanted  by  flying  bridges  and  connected  on  each  side  with  a 
fore-and-aft  bridge.  The  boatd,  of  which  there  are  18,  varying  in 
length  from  13.5  to  56  feet,  are  stowed  amidships  on  skid  beams. 
Tlie  ships  have  two  steel  masts  3  feet  1  inch  in  diameter,  each  mast 
carrying  a  fighting  top  (with  three  3-pdr.  R.  F.  Hotchkiss  guns  in 
each)  and  a  search-light  platform.  They  have  striking  topmasts 
standing  160  feet  above  the  water-line,  with  a  truck  semaphore  at  the 
main  and  a  multiple  flashing  lamp  at  the  fore.  A  strong  steel  derrick, 
worked  by  hydraulic  power  and  tested  to  30  tons  lift,  is  fitted  to  the 
mainmast  for  lifting  the  larger  boats,  and  the  foremast  is  fitted  with 
two  steel  derricks,  each  tested  to  10  tons,  for  working  the  lighter  boats. 
There  are  two  signal  yards  on  each  mast  and  two  smoke-pipes  in  a 
fore-and-aft  line  between  the  masts. 

Loud-speaking  telephones  are  fitted  in  the  conning  towers,  connect- 
ing with  the  engine-rooms  and  the  12-in.  gun  positions,  instead  of 
the  usual  voice  tubes.  The  helm  signals  are  worked  by  Brown's  tele- 
motor  gear,  and  electric  rudder  indicators  are  installed  in  the  conning 
towers  and  on  the  bridges.  Stockless  anchors  arc  provided,  to  stow 
within  their  own  hawse  pipes,  and  there  are  neither  bitibourds  nor 
cat  davits.  The  ventilating  cowls  to  the  engine  and  fire  rooms  have 
been  done  away  with. 

The  barbettes,  one  forward  and  one  aft,  rise  from  the  middle  deck 
and  project  a  few  feet  above  the  upper  deck,  protected  by  10  inch  and 
11  inch  Harveyized  armor,  and  inside  are  powerful  hydraulic  turn- 
ing engines,  with  all  the  gear  necessaiy  for  controlling  the  ponderous 
turntable,  carrying  the  two  12-in.  guns  in  a  specially  protected 
shield  in  each  barbette.  The  main  deck,  which  forms  the  top  of  the 
armored  citadel,  is  a  protective  deck  2  inches  thick,  enclosing  the  )>ar- 
bettes,  reduced  to  1  inch  thick  at  the  stem.  The  middle  deck,  which 
is  a  protective  deck  of  1  inch  steel,  is  horizontal  in  the  center,  2  feet 
6  inches  above  the  load  line,  and  sloped  down  at  an  ungle  of  about  40 
d^rees  at  the  sides  to  5  feet  below  the  load  line,  which  forms  the  shelf 
on  which  the  side  armor  rests,  this  protective  deck  running  in  this 
form  from  after  to  forward  barbettes,  of  which  it  is  the  foundation; 
it  then  dips  down  at  the  center,  gradually  losing  the  angles  at  each 
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side  and  eventually  fonning  the  lower  deck,  still  retaining  its  pro- 
tective thickness  right  to  the  stem  casting,  to  which  it  is  strongly 
secuied.  Before  and  abaft  of  the  barbettes  the  line  of  this  deck  is 
continued  as  an  ordinary  deck. 

The  lower  deck  is  a  sloping  protective  deck  of  1  inch  thickness 
before  the  forward  barbette  and  2  inches  thick  aft  of  the  aft«r  bar- 
bette, and  protecting  the  steering  gear,  etc.  The  aides  of  the  vessel 
are  protected  from  stern  to  transverse  armored  bulkhead  with  two 
thicknesses  of  i  inch  nickel-steel  on  i  inch  ordinary  steel  plating,  and 
from  armored  bulkhead  to  a  distance  of  286  feet  by  7  inch  Harveyized 
armor  about  14  feet  wide  in  wake  of  barbettes,  reducing  gradually  to 
2  inches  nickel,  which  finishes  in  the  rabbet  on  the  stem,  giving  great 
rigidity  to  the  powerful  ram.  Thus  it  is  seen  that  the  ends  of  the  ship 
are  no  longer  left  entirely  unprotected,  as  is  the  case  in  former  classes 
of  ships. 

Behind  this  belt  of  armor  coal  bunkers  are  arranged,  whereby  a 
lai^e  amount  of  additional  protection  is  secured.  With  a  view  to 
preventing  water  from  finding  its  way  below  the  protective  deck, 
means  are  provided  for  closing  the  several  openings  by  water-tight 
shuttci's  and  covei-s,  while  in  the  case  of  those  which  must  necessarily 
remain  open  in  action  cofferdams  have  been  fitted  with  the  same  object. 

The  ships  are  fitted  with  torpedo-net  defense  on  each  side  for  a  dis- 
tance of  300  feet  from  the  stem. 

The  main  armament  consists  of  four  50-ton  breech-loading  guns  of 
12-in.  caliber,  with  a  training  arc  of  120  degrees  each  side  of  the  middle 
line.  These  guns  arc  of  the  wire-wound  type  and  will  be  fitted  with 
an  apparatus  by  means  of  which  each  gun  may  bo  loaded  at  any  angle 
of  elevation  or  depression,  either  with  the  gun  at  rest  or  in  motion. 
The  principal  advantage  of  thir<  Ih  that  the  gun.-j  can  always  be  kept 
sighted.  These  guns  are  among  the  most  powerful  iti  the  world, 
having  a  computed  range  of  20  miles.  The  auxiliary  armament  con- 
sists of  twelve  6-iii.  It.  F.  guns,  each  plitt^cd  in  a  casemate  of  Harvey- 
ized armor  ti  inches  thick.  Four  of  these  are  on  the  upper  dock,  the 
two  forwai'd  ones  tniiiiing  over  the  bow  and  to  30  degrees  abaft  the 
benm,  and  the  two  af  ti^r  ones  ti-aining  over  the  stei'ii  and  to  30  degrees 
before  the  Ix'am.  The  other  eight  are  situated  on  the  main  deck,  the 
four  foi'wai'd  and  aft  trained  the  same  as  the  gims  on  the  upper  deck, 
and  the  four  in  the  midships  are  trained  60  degrees  before  and  abaft 
the  beam.  Twelve  12-pdrs.,  two  in  the  Iwws  and  two  on  the  quar- 
ters on  the  main  deck,  six  in  the  waist  of  the  ship  on  the  upper 
deck,  and  two  on  the  forward  shelter  deck,  the  latter  being  field  and 
boat  guns;  eight  Maxims  on  shelters  and  bridges,  and  six  3-pdrs., 
three  in  each  military  top.  There  are  four  submerged  18-in.  torpedo 
tubes,  two  forward  and  two  aft.  The  ships  will  carry  fourteen  18-in. 
and  five  14-in.  torpedoes,  the  latter  being  for  use  in  firing  from  drop- 
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ping  gear  from  the  ahipV  steain>)oato.  The  total  coal  capacity  is 
2,200  toDs,  850  tons  in  the  upper  and  1,850  tons  in  tho  lower  hunkers 
and  the  wings.  Thiu  amount  of  <>oal  will  enahlc  the  ^hips  bo  steam 
for  about  thirty  days  at  10  knots,  or  al>out  7,200  miles. 

These  ships  are  lighted  throughout  by  electricity,  with  an  in.stulla- 
tion  of  about  900  electric  lampn,  and  are  also  equipped  with  six 
search-lights  of  25,000  candle-power  each,  the  dynamos  being  under 
protection.  Means  are  so  aiTunged  that  the  ships  when  in  a<rtion  (^n 
be  fought  from  either  of  the  two  conning  towers. 

A  departui-e  has  l>een  made  from  former  i)racticc  in  <wnnection  with 
the  engines,  which  partake  more  of  the  characteristics  of  the  cruiser 
type  than  of  the  design  formerly  adopted  in  l>attleships.  They  have 
four  cylinders,  and  are  generally  lighter.  The  propelling  machinery 
is  more  powerful  and  is  designed  to  run  at  a  higher  spetMl  than  the 
engines  fitted  to  any  previous  battleships,  )>eing  designwl  to  develop 
18,000  i.  h.  p.  on  the  official  eight  hours'  tnal.  For  eiuih  of  the  twin 
screws  there  are  four  cylinders,  viz,  one  higb-pittssure,  33^  intrhes; 
one  intennediate,  54i  inches;  and  two  low-pressui'e  cylinders,  63 
inches,  all  of  48-inch  stroke,  and  designed  to  run  at  120  revolutions 
per  minnte.  The  high-pressure  and  int<innediate  cylinders  arc  placed 
in  the  middle  and  a  low-pressure  at  ea<^h  end.  The  crank  shaft  is  in 
two  pieces,  each  piece  having  two  double-throw  cranks,  which  have 
been  forged  solid.  The  l>ody  of  the  shaft  and  pins  are  hollow.  The 
high-pressure  and  intermediate -pressure  cylinders  have  piston  valves 
with  packing  rings  of  the  i-estrained  type,  and  the  low-pressure  cyl- 
inders flat  slide  valves,  with  efficient  relief  rings  on  the  bjick.  The 
valves  are  all  drawn  by  ordinary  link-motion,  connected  with  a  massive 
weighshaft  along  the  front  of  the  engines.  The  reversing  is  by  a 
continuous  round-about  worm  and  wheel  gear,  driven  by  a  double- 
cylinder  engine.  Powerful  hand-reversing  gear  is  also  provided,  this 
and  the  steam  gear  being  connected  by  clutches  to  the  worm-shaft. 
All  the  hand  gear  is  brought  to  the  middle  of  the  starting  platform 
to  give  ready  control  with  the  minimum  number  of  attendants.  The 
propellers  turn  inward,  and  this  enables  the  starting  platform  to  be 
alongside  the  middle-line  fore-and-aft  bulkhead.  Through  this  there 
ifi  a  doorway,  making  supervision  of  the  two  sets  of  engines  very  con- 
venient. The  engines  were  set  up  in  the  shops  complete  and  ready 
to  be  placed  on  board  as  soon  as  the  vessels  were  launched. 

The  bedplates  and  back  standards  are  of  cast  steel,  the  latter  being 
split  at  the  bottom  to  get  direct  attachment  to  the  girders  of  the  bed- 
plate. The  inboard  columns  are  turned  .'*teel  forgings,  their  bottom 
ends  being  directly  connected  with  six  cross  girders,  cariying  the 
bearings.  As  the  cylinders  are  bolted  together  in  pairs,  each  pair 
is  thus  supported  at  the  back  by  two  cast-steel  standards,  and  at  the 
front  by  three  turned  forged-steel  columns.     The  cylinders  themselves 


are,  of  course,  of  cast  iron,  hut  theii*  pistons  and  covers  are  of  cast 
steel.  The  piston  and  connecting  rods  are  of  substantial  proportiona, 
the  bearings  of  the  latter  having  large  surfaces.  The  high  and  inter- 
mediate rods  have  to  transmit  each  about  one-third  of  the  total  power 
on  eat^'h  shaft,  and  are  made  considerably  lai^r  than  those  for  low 
pressure,  which  have  each  to  transmit  about  one-sixth.  The  piston 
rods  have  lat^  shoes  working  on  the  guide  plat«s,  bolted  to  the  back 
columns. 

Each  low-pressure  cylinder  has  its  own  condenser  and  air  pump,  the 
latter  being  driven  by  levers  from  the  piston-rod  crosshead.  As  the 
two  cylinders  in  each  engine-room  are  arranged  so  that  both  low- 
pressure  cylinders  may  exhaust  into  either  one  or  the  other  alone,  as 
well  as  into  both  together,  there  will  be  ample  opportunity  for  keep- 
ing the  tubes  thoroughly  clean  and  the  condensers  otherwise  efficient. 
The  air-pump  discharges  the  water  into  laige  hot-well  tanksi,  whence 
it  is  pumped  by  a  large  hot-well  pump,  of  the  Weir  type,  through 
greaise  filters  into  the  feed  tanks,  to  which  all  the  feed-pump  suctions 
are  connected.  Two  large  centrifugal  pumpH,  with  independent 
engines,  are  fitted  in  each  engine-room  for  circulating  the  water 
through  the  condensers. 

The  shafting  is  of  steel,  bored  hollow,  the  stem  tube  length  being 
covered  with  gun-metal  sleeves  in  one  length.  The  propellers  are 
four-bladcd,  the  boss  and  blades  being  made  of  manganese  bronze. 

Theie  are  in  the  engine-rooms  four  evaporators  and  two  distilling 
condensers;  four  fire  and  bilge  pumps,  each  capable  of  discharging  120 
tons  of  water  per  hour;  four  main  centrifugal  pumps,  each  capa- 
ble of  discharging  1,400  tons  of  water  per  hour;  two  auxiliary  circu- 
lating air-pumps,  two  fans  for  ventilating  the  engine-rooms,  two 
steering  engines,  two  starting  engines,  and  two  turning  engines. 
In  the  boiler-rooms  are  three  main  and  three  auxiliary  feed  pumps, 
three  furnace  air  pumps,  and  ten  fire-room  fans.  There  is  an  ice- 
making  machine  on  the  compressed-air  system  in  the  forward  capstan 
engine  room,  capable  of  making  800  pounds  of  ice  per  twenty-four 
hours  under  tropical  conditions.  There  are  four  dynamos,  each  480 
amperes,  100  volts,  two  in  engine  rooms  and  two  in  the  auxiliary 
machinery  department,  aft.  By  an  arrangement  at  the  switchboard 
any  of  the  dynamos  can  be  put  onto  any  or  all  of  the  many  circuits  of 
the  ship.  Of  the  six  search-lights,  one  is  on  the  platform  high  up  on 
each  mast,  and  two  on  each  bridge.  There  are  four  sets  of  air- 
compres.sing  pumps  with  necessary  reservoirs  in  the  auxiliary  machin- 
ery rooms,  for  charging  and  ejecting  torpedoes.  There  are  steam  cap- 
stanu  forward,  the  after  capstans  being  worked  by  electric  motors. 
The  .'4tt'ering  gear  is  on  the  screw  principle,  and  there  are  two  steer- 
ing engine,^,  one  in  each  engine  room,  having  separate  steam  and 
exhaust  pipes.     Each  engine  is  of  sufficient  power  to  put  the  rudder 
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from  hard-over  to  hard-over  (or  through  70  degrees)  in  thirty  seconds 
when  the  ship  is  steaming  at  full  speed— 19  kuote. 

There  are  five  positions  for  steeriug  by  steam,  viz,  forward  bridge, 
both  conning  towers,  lower  deck  forward,  and  steering  compartment 
on  platform  deck  aft,  close  to  the  wheels  for  steering  by  hand.  There 
are  twenty-four  Belleville  boilers,  installed  in  separate  water-tight 
fompartment^.  There  are  two  groups  of  eight,  placed  back  to  back, 
and  two  of  four,  placed  back  to  a  bulkhead.  The  working  pressure 
is  300  pounds  per  square  inch,  to  be  reduced  to  250  pounds  at  the 
engines.  The  boilers  are  fitted  with  economizers  through  which  the 
feed  water  passes  on  its  way  from  the  feed  pumps  to  th«  boilers 
proper  or  generators.  The  total  surface  of  the  generators  and  «t«n- 
omizers  is  43,260  square  feet,  and  the  grate  surface  1,375  square  feet. 
The  heating  surface  per  i.  h.  p.  is  3.4  square  feet;  the  i.  h.  p.  per 
square  foot  of  grate  area  is  13.1,  and  the  total  weight  of  machinery'  is 
1,680  tons.  The  uptakes  lead  into  two  smoke-pipes.  The  boilers  are 
fitted  with  automatic  feed-regulators  and  all  the  usual  mountings.  The 
tabes  are  all  solid  drawn  steel,  and  are  galvanized,  and  the  junction 
boxes  are  of  malleable  cast  iron.  In  each  boiler  compartment  there 
are  a  main  and  auxiliary  feed  pump  of  the  Weir  type,  and  three 
double -cylinder  air-blowing  engines  for  the  air  jets  in  the  furnaces. 
I^rge  centrifugal  fan.s  are  provided  for  bringing  a  supply  of  air  down 
to  the  fire-rooms.  Steam  ash-hoisting  engines,  with  friction  gearing, 
are  also  fitted. 

The  main  steam  pipes,  in  fact  all  the  steam  pipes  except  the  small 
ones,  are  of  steel,  and,  except  the  large  ones,  are  all  solid  drawn. 
The  main  and  auxiliary  steam  pipes  are  carried  from  the  separate 
boiler  compartments  to  the  engine-room  bulkhead,  where  they  join  up 
to  self-acting  stop  valves,  from  which  main  pipes  lead  to  the  separa- 
tors, and  to  the  main  and  auxiliary  engines.  There  are  separate 
engine-rooms  provided  for  the  engines  that  are  not  accommodat<>d  in 
the  engine  and  boiler-rooms,  such  as  air-compressing  machinery, 
hydraulic  machinery,  electric-lighting  machinery,  etc. 

A  veiy  complete  workshop  is  also  provided  with  a  number  of  use- 
ful machines,  such  as  lathes,  shaping  machine,  punching  and  sheav- 
ing machine,  grindstones,  etc.,  all  driven  by  a  separate  steam  engine. 
In  suitable  positions  on  the  ship  there  will  also  be  fitted  boat-hoisting 
machinery,  coal  hoists,  etc. 

The  complements  of  these  ships  will  be  about  750. 

PRINCE  OF  WILKS— <{IieEI«. 

These  new  battleships  were  laid  down  March  20  and  March  12,  litOO, 
in  the  dockyards  at  Chatham  and  Devonport,  respectively,  and  are  to 
be  more  powerful  than  any  battleships  yet  built  for  the  English  navy. 

They  will  be  400  feet  long,  75  feet  beam,  26  feet  9  inches  draught, 
of  15,000  tons  displacement,  15,000  i.  h.  p.  under  natural  draught,  and 
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19  knote  Hpeed.  The  weight  of  hull,  including  armor  and  backing, 
will  bo  9,ft85  tons.  The  normal  coal  capacity  will  be  900  tons;  maxi- 
mum, 2,100  tons. 

The  armor  Itelt  will  be  of  nick  el -.steel,  commencing  30  feet  from  the 
bows  and  extending  aft  220  feet.  The  armor  will  he  9  inches  thick 
and  15  feet  wide.  They  will  have  a  curved  bulkhead  near  the  after 
barbettes  made  of  12  inch  plate»,  while  the  barbettes  themselves  will 
be  built  of  platca  varying  from  (>  inches  to  12  inches  in  thickness.  A 
protective  dG^^k  covering  all  the  vulnerable  parts  has  been  provided 
for,  and  this  will  be  of  the  turtle-lmck  shape,  having  a  thickness  of 
1  inch  on  the  flat  and  2  incbe-s  on  the  slopes.  The  barbette  hoods  will 
be  of  8  and  10  inch  armor,  while  the  casemates  for  the  6-in.  gans  will 
be  of  6  inch  plates. 

The  armament  will  consist  of  four  12-in.,  50-ton,  wire-wound  guns, 
mounted  in  pairs  in  barbettes  forward  and  aft;  twelve  6-in.  It.  F. 
^ns  of  the  latest  pattttrn;  sixteen  12-pdr.  (12-hundred weight),  and 
two  12-pdr.  (8-hundredweight)  R.  F.  guns;  six  3-pdr.  R,  F.  Hotchkiss 
guns,  and  eight  0.45-in.  Maxims.  They  will  have  four  submerged 
torpedo  tubes  for  18-in.  Whitehead  torpedoes. 

There  will  be  two  sets  of  vertical  triple-expansion  engines  to  develop 
15,000  i.  h.  p.  The  boilers  will  be  twenty  in  number,  of  the  Yarrow 
large-tube  type  in  the  Q^ieen,  and  Babcock  &  Wilcox  type  in  the 
Prince  of  Wales. 

COUNTT  tXASS. 

This  class  of  armored  cruiaera  includes  the  following  vessels,  all  of 


Suae. 

Balltat- 

Laid  down.   {    Lannched. 

rt 

Feb.  ie,I»O0 

Berwick 

**» 

Feb.  19,1«01 
Feb.  14,]«m 

Feb.  livm 

"to 

I.T.«.ri» 

J  . 

' 

Aug.  M.1899 
Mar.  26,1901 

Of  these,  the  Bedford,  Ease^,  Kent,  and  Monmxmth  were  first 
authorized,  the  others  being  authorized  a  year  later.  The  latter  will 
be  slightJy  improved  over  those  first  laid  down,  but  only  in  minor 
details,  so  that  the  same  description  will  apply  to  all  of  the  class. 

In  design  they  arc  similar  to  the  Cr&tny  class  in  general  features. 
Both  types  have  all  the  advantage  which  great  length  affords  as  a 
contributory  factor  in  the  development  of  high  speed,  without  thedia- 
advant^fes  which  ordinarily  attach  to  it  so  far  as  .steering  is  concerned. 
At  load  draught  the  ships  have  a  level  keel  for  about  threo-fouilhs  of 
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their  len^fth  in  the  central  portion,  and  from  the  termination  of  tbia 
part  at  each  end  the  keel  slopes  upward  almost  in  straight  lines  to 
the  stem  and  sternpost,  the  rise  being  considerable  in  both  cases. 
This  feature  is  desired  to  incniase  the  handiness  of  the  vessels.  To 
further  improve  their  steering  qualities,  they  will  be  fitted  with  bal- 
anced rudders,  which  will  extend  as  low  as  the  deepest  part  of  the 
keel,  and  of  which  a  portion  will  work  under  the  sloped  portion  above 
mentioned. 

The  principal  dimensions  are  as  follows:  length  between  perpen- 
dicuUra,  440  feet;  length  over  all,  463.5  feet;  beam,  66  feet;  mean 
draught,  24  feet  6  inches;  displacement,  9,800  tons. 

They  will  be  built  of  steel,  unsheathed,  with  the  high  forecastle 
which  is  indispensable  in  a  fast  cruiser.  The  weight  of  the  hull  and 
armor  is  5,895  tons.  There  will  be  two  conning  towers,  one  forward 
and  one  aft,  and  two  bridges  with  pilot  house  and  chart  room  on  the 
forward  and  after  ones,  respectively.  They  will  Iks  fitted  with  two 
steel  masts,  each  having  a  search-light  platform.  A  long-distance 
semaphore  for  signaling  at  sea  will  be  fitted  at  the  head  of  the  main- 
mast, and  each  mast  will  be  fitted  with  a  derrick  to  which  can  be 
attached  a  Temperley  transporter  for  coaling  purposes,  the  derrick  on 
the  mainmast  being  of  steel  and  used  for  lifting  out  the  larger  bouts. ' 
The  boats  include  two  steamboats,  one  56  feet  in  length,  and  one  40 
feet  in  length,  and  nine  sailing  and  pulling  boats,  ranging  from  a  42 
foot  sailing  launch  to  a  16  foot  dingey.  The  two  steamboats  are  capa- 
ble of  steaming  about  13.5  knots  per  hour,  and  are  fitted  with  torpedo 
dropping  gear. 

liie  intention  of  using  non-inflammable  wood  in  these  vessels  has 
been  abandoned,  corticine-covered  steel  being  employed  instead  for 
the  between-deck  fittings.  An  oaken  covering  is  being  given  to  the 
quarter-decks  and  forecastles,  as  this  material  b  much  better  than  bare 
steel  for  the  men  to  get  about  on  when  at  sea.  But  no  wood  is  being 
used  in  places  where  its  presence  is  considered  dangerous.  Experience 
hoM  proved  that  where  wood  is  bolted  to  steel,  as  it  is  on  the  upper 
decks  of  these  ships,  it  will  neither  burn  nor  splinter. 

The  side  armor  is  4  inches  thick  and  about  11  feet  deep  amidships, 
extending  in  varying  thicknesses  right  forward  to  the  bow,  and  finish- 
ing well  abaft  the  engine  room  at  the  cross-armor  bulkhead.  There 
are  two  protective  decks,  the  lower  one  of  which  is  of  the  usual  turtle- 
back  shape,  on  which  the  armor  rests,  and  is  formed  of  two  thicknesses, 
each  of  f  inch.  The  main  deck,  situated  at  the  top  of  armor,  also  a 
protective  deck  throughout  the  extent  of  the  armor  belt,  is  composed 
of  thicknesses  of  |  inch  plating.  The  length  of  the  armor  belt  is  250 
feet  amidships,  and  it  extends  right  up  to  the  main  deck.  It  is  con- 
tinued to  the  bow  with  a  thickness  of  2  inches.  Aft  it  is  terminated 
by  a  5  inch  bulkhead.  The  ram  is  a  steel  casting,  weighing  over  13 
tons. 
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The  armament  will  consist  of  fourteen  6-in.  R.  F.  guns,  four 
mounted  in  two  low  circular  barbettes,  forward  and  aft,  on  the  upper 
deck  on  new  twin  mountin^u,  in  which  they  are  trained  in  azimuth  as 
one  gun,  but  in  elevation  separately.  The  barbette»  will  be  of  special 
steel  i  inches  thick,  with  floors  of  2  inch  steel.  They  will  l>e  pro- 
tected by  4  inch  shields.  The  remaininj;  ten  6-in.  guns  will  be  car- 
ried in  casemates,  four  on  the  upper  deck  and  six  on  the  gun  deck. 
The  four  guns  in  the  forward  casemates  will  have  a  right-ahead  fire, 
and  those  aft  a  fire  right  astern,  leaving  one  gun  on  each  side  amid- 
ships in  broadside.     The  casemate  armor  will  be  4  inches  thick. 

For  the  barbette  guns  electric  ammunition  hoists  are  installed  which 
supply  ammunition  to  the  guns  alternately,  but  may  be  so  arranged  as 
to  serve  but  one  of  them. 

-  In  addition  to  these  guna  there  will  be  carried  eight  12-pdr.  (12- 
hundredweight)  R.  F.  guns,  two  forward  and  two  aft  on  the  main 
deck,  the  others  in  broadside;  three  3-pdr.  K.  F.  guns:  eight  Maxims; 
wid  two  12-pdr,  (S-hundredweight)  R.  F.  guns  carried  in  broadside, 
but  also  to  be  used  for  boat  and  field  purposes.  Two  18-in.  submerged 
torpedo  tubes  will  be  fitted  forward,  and  seven  IS-in.  torpedoes, 
besides  five  14-in.  torpedoes,  will  be  carried,  the  latter  for  boat  service. 

It  has  been  decided  to  replace  the  four  6-in.  guns  in  the  Iwirbettea 
■  by  two  of  the  new  7.5-in.  guns,  firing  200-pound  projectiles,  and  this 
will  l)e  done  in  the  case  of  the  later  ships  of  this  class  and  probably  in 
the  four  first  authorized  as  well. 

They  will  l>c  propelled  by  twin  screws,  eacK  being  actuated  by  an 
independent  si^t  of  vertical  triple-expansion  engines,  with  one  high,  one 
intermediate,  and  two  low-pressure  cylinders,  of  the  collective  power 
of  11,INH)  i.  h.  p.,  giving  an  aggregate  power  of  22.1)00  \.  h.  p.  for 
both  sets  of  engines,  the  iKtiler  safety  valves  being  loaded  to  a  pressure 
of  300  pounds  per  square  inch,  the  steam  pressure  (wing  reduced  to  250 
pounds  per  square  inch  at  the  engines.  The  cylinders  are  37,  60,  69, 
and  69  inches,  with  4!2inch  stroke. 

The  cylinders  are  of  cast  iron,  each  being  aseparatc  casting.  They 
are  braced  together  by  wrought  steel  stays,  fitted  at  the  top  and  bottom 
of  cylindei's.  Each  cylinder  has  a  separate  liner  forming  a  steam 
jacket.  The  cylinders,  of  wurse,  are  inverted,  and  are  carried  at  the 
back  on  columns  of  box  pattern,  being  made  in  A-shape,  at  the  bottom, 
to  give  greater  stability.  These  columns  also  carry  the  motion  bars. 
Thefrontpillarsareofforgedsteel,  two  to  each  cylinder.  This  arrange- 
ment leaves  the  front  of  engine  open,  and  gives  a  readj'  access  to 
working  parts.  The  valves  of  the  high  and  intermediate-pressure 
cylinders  in  each  engine  are  of  the  piston  type,  while  those  of  the 
low-pressure  cylindei's  are  of  the  triple-ported  flat  type.  These  valves 
are  worked  by  double  eccentric  link  gear,  the  head  rod  being,  as 
usual,  the  straight  rod.  The  engines  are  reversed  by  an  independent 
double-cylinder,  steam  revereing-engine,  working  a  worm  and  worm 
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wheel  of  the  all-round  type,  the  clutch  arrangement  beinf;  fitted  so 
that  the  en^ne^  can  be  I'eversed  bj  steam  or  hand.  The  engines  are 
baktaced  on  the  Yarrow,  Schlick,  and  Tweedy  eysteni.  There  are  two 
condensers  for  each  engine,  placed  in  the  wings  of  the  ship.  They  are 
of  gun  metal  with  horizontal  tubes  of  brass,  through  which  the  <nrcu- 
lating  water  passes.  The  cooling  surface  in  each  is  6,7(HJ  square  feet. 
The  air  pumps,  which  are  worked  by  levers  from  the  low-pressure 
cylinder  crossheads  are  entirely  of  gun  metal,  single  ai^ting,  and  are 
23  incheij  in  diameter  and  21  inch  stroke. 

Four  sets  of  i«mbiQed  engines  and  dynamos  will  be  fitted  to  light 
the  ship  and  work  the  electric  motors  and  search -lights.  Every  <-om- 
partment  except  the  double  bottom  will  be  cfficienctly  lighted  by 
incande8cent  lamps.  Ck>lomb's  lights  will  be  fitted  for  use  when  the 
dynamos  are  not  running.  Ventilation  will  be  secured  by  the  use  of 
motor  fans  outside  the  engine  and  boiler-room  spaces,  and  by  steam 
fans  in  those  compartments.  There  will  also  be  a  complete  installa- 
tion of  electric  bells  and  voice  pipes,  and,  in  addition,  loud-speaking 
telephones  at  important  positions. 

Steam  will  be  supplied  by  31  separate  water-tube  boilers  of  the 
Belleville  type,  fitted  with  economizers.  They  contain  a  total  he^iting 
surface  of  50,300  square  feet,  and  a  grate  surface  of  1,610  square  feet. 
Of  the  above-mentioned  beating  surface  17,200  square  feet  are  in  the 


The  boilers  are  arranged  in  three  water-tight  compartments,  viz; 
12  boilers  in  the  after  compartment,  11  in  the  center  compartment, 
and  8  in  the  forward  one.  Of  the  six  ships  last  ordered,  all  excepting 
the  Lancaster  will  be  supplied  with  Niclausse  boileis  instead  of  the 
Belleville  boilers  as  at  first  proposed. 

The  speed  on  the  eight  hours'  trial,  natural  draft,  is  to  be  23  knots. 
The  vessels,  of  course,  are  installed  with  the  full  complement  of  aux- 
iliary machinery  necessary  for  the  efficient  working  of  a  first-class 
modern  cruiser. 

The  amount  of  coal  carried  at  normal  draught  is  800  tons,  but  pro- 
vision has  been  made  for  the  stowage  of  twice  that  amount. 

The  complement  of  the  vessels  will  be  678,  officers  and  men. 
cBESHi  cuss. 

This  class  of  armored  cruisers  includes  the  following  vessels,  all  of 
12,000  tons: 


Nune. 

Bom.t- 

Nov.    9.1898 
reb.  16,1899 
Oct.    12,1898 
July  18,1899 
■"">■  l^-"** 

L«uncb«l. 

Aboukl 

GUaro 

MB>-  1B,1900 
Feb.  21,1901 

*» 

May  20,1901 
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Of  these,  the  Aiotikir,,  Cressy,  and  SuO^  have  had  their  steam 
trials,  which  will  he  noted  under  that  head.  The  other  vessels  are 
much  in  arrears. 

Their  general  dimensionis  are:  length  hetween  peipendiculars,  440 
feet;  beam,  6i*  feet  6  inches;  iiiean  dmught,  26  feet  3  inches;  displace- 
ment, 12,000  tons. 

They  are  similar  to  the  Duulem  clasis  in  appearance,  but  built  od 
finer  lines,  and  the  speed  and  stability  are  improved.  They  are 
sheathed  with  teak  and  coppered.  The  distinctive  feature  about  them, 
other  than  the  bow  and  stern  guns,  is  the  tumble-home  of  the  sides. 
This,  as  the  diagi-am  shows,  is  very  marked  on  the  main  deck.     They 


more  nearly  approach  the  French  shape  of  hull  amidships  than  any 
other  of  the  modern  English  ships.  The  Diadem  class  are  practically 
wall-sided. 

They  have  two  masts,  each  carrying  a  search-light  platform  and  two 
signal  yards,  and  four  smoke-pipes  in  a  fore-and-aft  line. 

The  special  characteristic  of  these  vessels  is  their  armor,  which 
weighs  1,100  tons.  The  belt,  which  is  coterminous  with  the  citadel, 
has  a  length  of  230  feet  atid  a  depth  of  11  feet  6  inches,  that  is,  from 
the  main  deck  to  5  feet  below  the  water  line,  where  it  joins  the  pro- 
tective deck,  thus  completely  inclosing  the  vital  parts  of  the  ship.  The 
armor  is  of  Harveyized  steel,  of  a  thickness  of  6  inches  at  the  belt  and 
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of  5  inches  at  the  athwartship  bulkheads  at  either  end  of  the  citadel. 
Forward  of  the  citadel,  the  atructure  is  stiffened  by  2  inches  of  nickel 
steel,  from  the  end  of  the  belt  to  the  stem,  to  support  the  ram  and 
keep  out  :jmal]  projectiles.  Above  the  belt  are  the  twelve  6-in.  guns, 
which  are  carried  in  6  inch  casemates,  but  with  no  other  armor  protec- 
tion. The  deck  in  the  wake  of  the  citadel  is  of  two  i  inch  plates.  The 
barbett«8  have  6  inch  armor. 

The  armament  consists  of  two  9.2-in.  guns  in  barbettes,  one  for- 
wsrd  and  one  aft,  with  6  inch  shields;  twelve  6-in.  B.  F.  guns  in 
casemates,  four  on  the  upper  deck  and  eight  on  the  gun  deck,  the 
kmngement  similar  to  that  of  the  CoitTity  class,  the  exception  being 
that  there  is  one.  additional  6-in.  gun  on  each  side;  twelve  13-pdr.  R.  F. 
gans  of  12  hundredweight;  two  12-pdr8.  of  8  hundredweight,  for  boat 
uid  shore  purposes;  three  3-pdr.  K.  F.  guns^  and  eight  Maxims. 
There  will  be  two  submerged  tubes  for  18-in.  Whitehead  torpedoes. 

Ite  propelling  machinery  consists  of  two  sets  of  triple-expansion 
engines,  fitted  in  two  water-tight  compartments,  each  set  paving  four 
inverted  cylinders  workingon  four  canks.  The htgh-pressure cylinder 
isS6  inches  in  diameter,  the  intermediate  59  Inches,  and  each  of  the  low 
pressure  68  inches  diameter,  the  stroke  in  all  cases  being  48  inches.  The 
high  and  intermediate-pressure  cylinders  are  each  fitted  with  a  piston 
ralve,  and  each  low-pressure  cylinder  with  a  double-ported  slide  valve 
with  a  relieving  ring  at  the  back;  all  the  valves  being  worked  by  the 
nsoal  double-eccentric  and  link-motion  gear.  The  reversing  is  effected 
by  means  of  douUe-cylinder  steam  engines,  with  gear  of  the  all-round 
h'pe.  Hand  gear  Is  also  fitted.  The  crank,  thrust,  and  propeller 
shafting  is  of  forged  steel  and  hollow.  The  propeller  bosses  are  of 
gun  metal,  fitted  with  four  adjustable  blades  of  manganese  bronze. 
The  main  condensers  are  at  the  backs  of  the  engines  and  are  of  c&st 
brass  of  oval  form,  fitted  with  bnuis  tubt>s,  the  condensing  water  being 
EDpplied  by  four  centrifugal  pumps  of  gun  metal,  each  fitted  with 
independent  engines.  The  feed,  bilge,  and  hot-well  pumps  are  all 
todependent,  and  separate  from  the  main  engines;  steam  forthtjseand 
bU  other  auxiliary  machinery  l)eing  supplied  by  a  special  range  of 
steam  pipes.  The  exhaust  steam  will  be  arranged  to  discharge  to  the 
luziliary  condensers,  the  atmosphere,  and  low-pressuiis  re<'eivers. 
There  are  two  auxiliary  condensers,  each  fitted  with  a  circulating  pump 
and  a  small  air  pump.  List  and  Munn^s  patent  feed-water  filters  will 
he  fitted  to  prevent  any  impurities  reaching  tlie  boilers.  The  vessels 
will  also  be  fitted  with  the  usual  auxiliary  machinery,  viz,  a  complete 
distilling  plant  to  supply  fresh  watci'  to  the  boilers,  and  also  for  drink- 
ing purposes;  three  setM  uf  engines  and  dynamos  for  producing  the 
necessai-y  current  for  electric  lighting;  two  double-cylinder  direct- 
wtlng  engines,  with  the  necessary  gear  for  steoring  purposes;  two 
complete  sets  of  air-compressing  engines  and  pumps,  with  the  air  reser- 
voirs for  charging  torpedoes,  and  two  vertit-al  ref  rigei-ating  miachines 
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of  the  dentte-air  type,  with  the  neccHsary  cold-stor^e  room  for  ship's 
provisions. 

Steam  will  be  supplied  by  an  installation  of  thirty  water-tubo 
boilers  having  economizers,  all  of  the  latest  Belleville  type.  The  boil- 
ers are  arranged  in  four  groups,  each  group  fitted  in  a  water-tjg^hl 
compartment.  They  are  designed  to  work  at  a  pressure  of  300  pounds, 
valves  bein;;  fitted  to  reduce  the  pressure  to  250  pounds  at  engines. 

The  four  boiler  compartments  take  up  130  feet  of  the  length  of  the 
ships,  the  coal  bunkers  being  arranged  on  either  side  of  the  fire-rooms 
and  over  the  protective  d'M;k.  There  is  also  an  athwart-ship  bunker 
right  forward.  The  boilers  have  been  designed  with  most  liberal 
steam -generating  surfaces,  so  that  no  difBouIty  should  be  experienced 
in  obtaining  the  full  power,  and  even  more  if  of  any  utility,  and  at 
the  same  time  a  higher  power  is  obtained  per  ton  of  machineiy  than 
could  be  realized  with  ordinary  boilers.  At  full  power  the  engines 
will  make  120  revolutions,  which  is  estimated  to  give  a  speed  of  :^1 
knots  per  hour. 

Pumping  engines  are  fitted  in  each  fire  room  to  supply  air  to  the 
furnaces  and  combustion  chambers,  and  the  necessary  air  for  the  fire- 
room  ventilation  will  be  supplied  by  large  fans.     Faas  will  also  be 
fitted  for  the  engine  room  and  ship  ventilation. 
PUKE  cuss. 

This  class  of  armored  cruisers  includes  the  following  T(.Bsels  of 
14,100  tons: 


NSMC 

flulll  .1- 

Laid  down. 

Launthed. 

Dnke 

Pembtok 

Apr.  ■M.im 

Aug.  1I,1M9 
Nov.  30.1SW 

Juljr      MJWl 

The  name  originally  chosen  foi-  the  Gotfd  llirpv  was  Africa,  but  it 
was  changed  after  the  ship  had  been  ordered,  as  a  compliment  to  the 
people  of  Cape  Colony,  who  are  presenting  the  ship  to  the  Empire. 

The  vessel  last  named  is  much  in  arrears,  and  may  not  be  launched 
this  year. 

Their  general  dimensions  are:  liingth  between  perpendiculars,  500 
feet;  beam,  71  feet  4  inches;  mean  draught,  2(j  feet;  displacement, 
14,100  tons. 

These  vesNels  are  built  of  steel,  unsheathed,  and  are  intended  to  be 
superior  to  anj'  armored  cruisers  in  the  British  or  foreign  navies  with 
respect  to  both  offensive  and  defensive  powers.  The  shap^TJf  the  hull 
is  to  be  similar  to  that  of  the  Cressy  class,  as  already  described, 
including  the  balanced  rudder.  They  will  have  two  masts,  each  sup- 
plied with  two  signal  yards  and  a  search-light  platform.  At  the  fore 
end  of  the  vessels  is  a  conning  tower  of  12  inch  armor,  with  an  armored 
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ootnmunicating  tube  to  protect  the  gear  for  controlling  operations 
tbroughout  the  ship.  There  are  two  navigating  brid^e^,  one  forward 
and  one  aft 

The  boiler  and  engine  rooms  occupy  the  middle  portion  of  the  ship 
below,  and  magazine,  shell  roonu,  and  storei^  of  one  kind  and  another 
the  lower  parts  at  the  ends.  Above  the  lower  devk  for  a  considerable 
distance  on  the  fore  side  of  the  armor  bulkhead  the  space  Iwtwcen  it 
sod  the  main  deck  forms  coal  bunkers,  which,  when  lull  of  coal,  will 
greatly  increase  the  protection  afforded  to  the  vital  parts  below  them. 
Uodemeath  the  lower  deck,  on  each  side,  are  ammunition  passages, 
which  enable  the  ammunition  to  be  Conveyed  under  protection  to 
annored  tubes  which  communicate  between  it  and  the  casemates.  The 
space  between  the  lower  and  main  decks  at  the  fore  end  is  oi-cupied  by 
storerooms,  and  at  the  after  end  warrant  officers'  cabins,  pantries, 
etc.,  will  be  constructed. 

On  the  main  deck  the  officers'  cabins  will  be  built,  while  the  crew 
will  be  accommodated  forward  and  between  the  casemates,  which  are 
situated  at  intervals  along  the  sides,  four  on  each  side.  The  cane- 
mates  are  in  every  case  double-storied.  They  are  to  be  formed  of 
6  inch  Krupp  armor  plates  in  front  and  2  inch  plateif  at  the  sides  and 
rear.  The  furnishings  and  fittings  will  be  of  wood,  so  treated  as  to 
make  it  noD-inflammable.  An  ele';tric  installation  is  ai-ranged  for 
thoroughly  lighting  the  vessel;  also  six  powerful  search-lights,  four 
on  tiie  bridges  and  one  on  an  elevated  platform  on  each  ma^t. 

The  armored  and  protected  sides  extend  from  the  stem  for  a  dis- 
tance of  400  feet,  enclosed  aft  by  an  armored  bulkhead.  The  '2  inch 
srmor  is  of  nickel  steel,  extending  from  the  lower  deck  to  the  upper 
deck,  affording  cover  to  the  men  at  the  l2-pdr.  guns  on  the  main  dock 
forward.  The  thicker  armor  amidships — i,  5,  and  6  inch^is  all  of 
specially  hardened  steel.  There  are  two  armoi-ed  decks,  the  lowei'  and 
main,  the  main  being  thicker  in  the  wake  of  the  citadel  and  forming  its 
crown;  the  lower  deck  has  sloping  sides,  which  meet  the  bottom  of  the 
amior  belt  below  the  water. '  Abaft  the  citadel  the  lower  deck  form 
the  protection  over  the  steering  arrangements  and  is  of  2.5  inch  steel. 
Id  addition,  the  coal  bunkers  are  so  disposed  as  to  give  protci-tiun  to 
the  machinery. 

The  armament  of  these  vessels  consists  of  two  9.2-in.  breech -loading 
^ns  fitted  in  6  inch  armored  barbettes,  one  forward  and  one  aft; 
these  are  served  through  armored  trunks  from  magazines  and  shell 
rooms  by  means  of  hydraulic  power,  as  well  as  by  hand.  There  are 
sixteen  6  in.  R,  F.  guns,  all  placed  in  casemates  of  5  inch  armor,  the 
rearwalls  being  2  inches  thick.  There  are  twelve  la-pdrs.  distributed 
over  the  upper  decks,  while  forward  and  aft  on  the  main  deck  there 
we  two  12-pdr.  boat  or  field  guns,  three  S-pdrs.,  and  nine  Maxims. 
There  are  also  two  18-in.  submerged  torpedo  tubes. 

The  propelling  machinery  consists  of  two  sets  of  triple-espansion 
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engines,  and  will  be  fitted  in  two  water-tight  compartments,  each  set 
having  four  inverted  cylinders  working  on  four  cranks.  Each  high- 
pressure  cylinder  ia  i3.5  incbos,  intermediate  71  inches,  and  low  pres- 
ure  81.5  inches  in  diameter,  all  adapted  for  a  stroke  of  4  feet  It  is 
anticipated  that  the  i.  h.  p.  required  will  be  obtained  without  diffi- 
culty with  the  engines  working  at  about  120  revolutions  per  minute. 
The  high  and  intermediate-pressure  cylinders  are  each  fitted  with  a 
piston  valve,  and  each  low-pressure  cylinder  with  a  triple-ported  slide 
valve  with  a  relieving  ring  at  the  back,  all  the  valves  being  worked  by 
the  usual  double -eccentric  and  link-motion  gear.  The  engines  are  bal- 
anced on  the  Yarrow,  SchUck,  and  Tweedy  system,  the  many  advao- 
teges  of  this  system  of  balancing  having  been  clearly  proved  by  the 
perfect  working  of  the  engines  of  the  new  royal  yacht  Victoria  amd 
Albert.  Reversing  is  effected  by  means  of  double-cylinder  steam 
engines,  with  gear  of  the  ail-round  type,  hand  gear  being  also  fitted. 
The  crank,  thrust,  and  propeller  shafting  is  of  foi^d  steel,  and  hollow. 
Each  of  the  propellers  has  a  boss  of  gun  metel,  with  three  adjustable 
blades  of  Stone's  bronze.  They  are  114  feet  in  diameter  and  22  feet  9 
inches  piteh.  Each  set  of  engines  is  provided  with  two  main  condens- 
ers so  arranged  that  one  condenser  can  be  used  Independently  of  the 
other  in  case  of  one  requiring  overhaul.  These  condensers  are  used  in 
conjunction  with  the  main  propelling  machinery  only,  and  are  placed 
back  of  the  engines.  They  are  of  cast  brass,  of  oval  form,  fitted  with  ' 
brass  tubes.  Auxiliary  condensers,  one  in  each  engine-room,  fitted 
with  independent  engines  and  pumps  are  provided  for  condensing  the 
steam  from  all  the  auxiliary  machinery,  which  in  vessels  of  this  size 
and  importance  tetals  up  to  a  very  formidable  number.  The  air  pumps 
arc  worked  direct  off  the  main  engines.  The  engine-rooms  are  exceed- 
ingly roomy  and  allow  tree  access  to  all  the  moving  parts. 
.  The  condensing  water  will  be  supplied  by  four  centrifugal  pumpe 
of  gun  metal,  each  fitted  with  an  independent  engine.  The  main  con- 
densers have  a  cooling  surface  of  Z1MW  square  feet,  and  the  auxiliary 
conden.-jcrs  of  3,450  square  feet.  The  feed,  bilge,  and  hot-well  pumps 
arc  all  indeiwndent  and  separate  from  the  main  engines;  steam  for 
these  and  all  other  auxiliary  machinery  will  be  supplied  by  a  special 
range  of  steam  pipes.  The  auxiliary  exhaust  will  be  arranged  to 
discharge  to  the  auxiliary  condensei's,  the  atmosphere,  and  the  low- 
pressure  receivers,  and  for  working  the  evaporators.  There  are  two 
auxiliary  condensers,  each  fitted  with  a  circulating  pump  and  a  small 
air  pump.  List  &  Mutm's  patent  feed-water  fittei-s  will  t>e  fitted  to 
prevent  any  impurities  reaching  the  boilers.  The  vessel  will  also  be 
fitted  with  the  usual  auxiliary  machinery,  viz,  a  complete  distilling 
plant  to  supply  fresh  water  to  the  boilei-s,  and  also  for  drinking  pur- 
poses; three  sets  of  engines  and  dynamos  for  producing  the  necessary 
current  for  electric  lighting;  two  double-(y  Under  direct-acting  engines 
with  the  necessary  gear  for  steering  pui-poses;  two  complete  seta  of 
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ur-compressing  engines  and  pumps  with  the  necessary  reservoirs  and 
columns  for  charging  torpedoes,  and  one  ice-making  machine  of  the 
dense-air  type,  including  a  cold-stor^^  room,  and  a  pump  for  circu- 
lating water  in  the  air  cooler. 

Steam  will  be  supplied  by  an  installation  of  forty-three  water-tube 
boUers  and  economizers,  all  of  the  latest  Belleville  type,  having  a  total 
heating  surface  of  Tl,970  square  feet,  and  a  grate  surface  of  2,310 
square  feet.  The  boilers  will  be  arranged  in  four  groups,  each  group 
fitted  in  a  water-tight  compartment  They  are  designed  to  work  at 
a  pressure  of  300  pounds,  the  working  pressure  in  the  engine  room 
being  250  pounds  per  square  inch.  Air  is  supplied  to  the  fire-rooms 
by  sixteen  fans  driven  by  double-acting  steam  engines  with  four  air- 
pumping  engines  fitted  in  the  fire-rooms  for  supplying  air  to  the 
furnaces  and  combustion  chambers.  Fans  will  also  be  fitted  for 
ei^ne-room  and  ship  ventilation.  There  will  be  four  smoke-pipes  in 
a  fore-and-aft  line,  each  rising  90  feet  above  the  grate  bars.  The 
maximum  coal  capacity  will  be  3,000  tons.  The  totel  weight  of 
machinery  will  be  2,500  tons.  The  vessels  on  trial  are  to  develop 
30,000  i.  h.  p.,  when  a  speed  of  23  knota  is  expected  to  be  obtained. 

The  complement  of  the  ships  is  900,  officers  and  men. 

COMPABIHOn  OF  THE  COtNTI,  CRES8I,  AHD  DBAKE  CUSSES. 

The  three  foregoing  classes  of  armored  cruisers  represent  three 
distinct  types,  and  it  is  interesting  to  note  the  essential  differences,  as 
these  thi-ee  types  in  many  ways  embody  modern  ideas,  notably  in 
having  a  large  area  of  their  broadsides  clothed  with  armor.  The 
Keiii  is  taken  as  the  representative  of  the  County  class. 

The  increatted  initial  velocity  of  rapid-fire  guns  has  iio  greatly 
increased  their  penetration  at  long  range,  and  the  havoc  they  may  do 
in  the  interior  of  aship,  that  dependence  could  no  longer  be  placed  in  the 
protective  deck  and  minute  subdivision  of  the  hull.  At  the  same  time 
the  metallurgist  has,  by  the  face  hardening  of  armor,  solved  the  diffi- 
cuitj'  formerly  experienced  of  allowing  a  sufficiency  of  weight  for  effect- 
ive broadside  armor'pi'otection  without  materially  impairing  the  speed, 
which  latter  must  always  be  more  or  less  paramount  in  cruiser  design. 
Originally  the  armor  belt  required  was  10  inches  in  thickness  and  of 
necessity  had  to  be  of  limited  area  owing  to  its  weight.  Now  armor 
baa  become  considerably  toughened  as  to  permit  of  limited  thickness, 
and  consequently  extended  area.  The  British  Admiralty  has  therefore 
reduced  the  thickness  of  armor  for  the  Kent  class  to  4  inches.  The 
vessels  are  of  9,500  tons  displacement.  The  modern  cruiser  is,  of 
course,  a  compromise.  It  can  not  have  great  defensive  qualities, 
great  speed,  and  gi-eat  gun  power.  One  must  give  way  in  degree  to 
the  other.  Because  of  this  fact,  a  comparison,  within  certain  limits, 
of  the  three  typical  first-class  British  cruisers  of  to-day  is  of  interest. 
Ilins  the  Oremf  class,  first  laid  down,  has  the  same  protection  as  the 
1252—01 1 
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Drake  claas,  but  being  of  le3»  displacement  something  bad  to  be 
forfeited  in  the  way  of  speed,  although  the  gun  power  remained 
practically  the  same.  In  the  Kent  class,  ^ain,  the  thickness  of  armor 
was  reduced,  as  well  as  the  gun  power,  to  give  better  speed  on  a 
reduced  displacement  and  cost.  The  Drake  and  her  consorts  are  the 
largest  cruisers  yet  contemplated,  though  the  United  States  has  in  its 
present  naval  program  cruisers  of  almost  equal  size. 

0   (IBNBRAl,    PBATdSee. 


The  Cresity  class  resemble  the  eight  vessels  of  the  Diadem  type, 
with  the  addition  of  the  side  armor;  the  DraJce  ships  arc  belted 
Powerfuls,  and  the  Kent  cruisers  are  modifications  of  the  Greasy.  The 
last  named  ha^  6.35  feet  of  length  to  1  foot  of  beam;  the  Kent  rather 
less,  because  of  her  less  displacement;  and  the  Drake  7  feet  to  1  foot, 
as  will  be  seen  by  the  following  figures: 
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The  ratio  of  the  weight  of  hull  to  the  total  is  interesting.  In  the 
case  of  the  Cressy  it  is  65  per  cent;  in  the  DraJee,  with  her  great 
engine  power  and  speed,  and  in  the  Kent,  with  her  reduced  thickness 
ot  armor,  but  great  speed,  it  is  only  60  per  cent.  This  latter  approxi- 
mates the  results  in  the  Powerfiil,  which  had  a  deck  from  3  to  6  inches 
thick  as  the  only  hull  protection,  while  in  the  Diadem  class,  also  with 
a  24  to  4  inch  deck,  it  was  63  per  cent.  Thus  structui-al  modifications 
have  been  made  in  all  three  new  classes  to  make  up  for  any  increase 
in  the  weight  of  armor  without  affecting  other  elements — armament, 
magazine  aceommodatious,  etc.  In  the  Qrmsy  class  the  6  inch  belt  is 
11  feet  6  inches  wide,  and  in  length  is  230  feet,  terminating  120  feet 
from  the  bow;  but  here  the  shell  plating  iw  reenforced  with  a  belt  of 
corrcMponding  width  of  2  inch  nickel  steel  extending  right  to  the  ram. 
In  the  Drake  class  the  belt  is  about  14  feet  wide,  and  is  6  inches  thick 
except  at  the  fore  part,  whore  2  inch  nickel  steel  is  again  used,  the 
total  length  from  the  stern  being  400  feet,  leaving  about  100  feet  of 
the  broadside  aft  with  only  armored  dock  and  .subdivision  protection. 
In  the  Kent  class  the  same  arrangement  is  adopted,  the  main  belt 
beginning  106  feet  from  the  stern.  It  is  4  inches  in  thickness,  taper- 
ing to  2  inches  at  the  bow;  its  width  is  &n  in  the  Creasy.  We  have 
thus  80  per  cent  of  the  length  of  the  Vreissy  and  Drake  protected  on 
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the  broadside,  and  76  per  cent  of  the  length  of  the  Ke?ii.  In  the  later 
ships  there  is  only  an  armored  bulkh^  aft  where  the  main  belt 
terminates,  and  it  ie  5  inches  thick  in  the  Ormmf,  12  inches  in  the 
Drake^  and  4  inches  in  the  &7U.  As  with  all  Britiuh  armored  ships 
now,  there  are  two  protective  decks — the  lower  and  main,  the  latter 
being  thicker  within  the  citadel  to  form  its  crown.  The  thickness  in 
the  larger  cruisers  is  from  3  to  3  inches,  and  generally  2i  inches  abaft 
the  main  aide  armor. 

And  now  as  regards  the  armament.  The  Drake  class  has  greater 
gun  fKiwer  than  any  previous  cruiser,  for  not  only  is  there  an  increase 
in  nunaber,  but  many  of  the  guns  are  of  the  Vickers  type,  developing 
greater  velocity  and  having  more  penetration  than  the  weapons  for- 
merly u»ed.  There  are  in  this  claas  two  9.2-in,  breech-loading  guns 
fitted  in  6  inch  armored  barbettes  (one  forward  and  one  aft).  These 
are  served  through  armored  trunks  from  the  magazines  and  shell 
rooms  by  means  of  hydraulic  power,  as  well  as  by  hand.  There  are 
axteen  6-in.  R.  F.  guns  (four  more  than  in  the  Pinoerful)  all  placed  in 
casemates  of  5  inch  armor,  the  rear  walls  being  2  inches  thick.  Of 
the  smaller  rapid-fire  guns  there  arc  twelve  12-pdra.  distributed  over 
the  upper  decks,  while  forward  and  aft,  on  the  main  deck,  there  are 
two  12-pdr.  boat  or  field  guns,  three  3-pdrs.,  and  nine  Maxims.  There 
are  also  two  under-water  18-in.  torpedo  tubes.  The  principal  differ- 
en(«  in  the  case  of  the  Oi'eggy  is  that  there  are  only  twelve  6-in,  R.  F. 
guns,  and  in  the  Kent  class  there  are  four  6-in.  K.  F.  guns  mounted 
in  pairs  in  4  inch  armored  barbettes,  instead  of  the  two  9.2-in.  breech 
loaders,  one  forward  and  one  aft.  There  are  in  the  .Acti(  class  ten  6-in.  - 
R.  F.  guns  in  4  inch  armored  casemates,  ten  ISi-pdr.  R.  F.  guns,  three 
3-pdr.  R,  F.  guns,  eight  .45-in.  Maxims,  with  two  18-in.  submerged 
torpedo  tubes. 


Taking  up  the  subject  of  the  machinery,  the  leading  particulars  fol- 
k>w  in  tabular  form  and  afford  an  interesting  comparison. 
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It  18  not  necessary  to  enter  here  into  details  as  to  the  design  of  the 
machinery,  bs  that  has  been  fully  treated  of  in  the  foregoing  articles. 

The  high  piston  speed  is  one  result  of  the  importance  of  keeping 
the  engines  completely  under  the  protective  deck,  and  in  action  these 
will,  as  far  as  possible,  be  inclos^  within  cofferdams.  The  ratio  of 
cylinders  can  easily  be  arrived  at  from  the  particulars  given.  In  the 
case  of  the  Kent,  for  instance,  high  pressure  to  low  pressure,  it  is 
6.96,  and  pressure  in  the  intermediate  Is  to  be  reduced  to  49.5  pounds. 
The  reduction  in  the  weight  of  machinery  to  12.56  i.  h.  p.  per  ton  in 
the  case  of  the  Kent  is  interesting.  This  has  been  exceeded  in  the 
trials  of  some  of  the  recent  ships,  and  3.29  square  feet  of  heating 
surface  per  unit  of  power,  although  loss  than  in  recent  cruisers,  is 
liberal  when  comparison  is  made  with  the  boilers  of  the  cylindrical 
typo  worked  under  forced  draft,  so  that  the  high  result  is  got  without 
uaduly  forcing  the  boilers. 


AHV  KHCOUHTBK. 

These  second-class  protected  cruisers  were  laid  down  at  Chatham 
December  1,  1900,  and  Devonport  January  28,  1901,  respectively. 
They  are  to  bo  an  improvement  on  the  Ifcrniex  type,  and  as  they  are 
to  bo  a  knot  faster — which  calls  for  an  increase  in  power — they  are  to 
be  of  greater  displacement,  and  the  dimensions  are  altered  so  as  not 
to  increase  the  draught. 

The  dimensions  are:  length,  365  feet;  beam,  56  feet;  mean  draught, 
21  feet;  displacement,  5,8iSU  tons. 

-  They  will  be  built  of  steel,  with  an  armored  protective  deck  and 
heavily  armored  conning  towers,  and  with  a  view  to  being  able  to  keep 
out  of  dock  for  long  periods,  the  hull  will  be  sheathed  and  rappercd. 

The  armtiment  will  consist  of  eleven  6-in.  R.  F,  guns,  nine  12-pdr. 
R.  F.  guns,  eight  of  12  hundredweight,  and  one  of  8  hundredweight, 
for  l>oat  and  held  purposes;  six  3-pdr.  R.  P.  guns,  and  six  Maxims. 
They  will  have  two  submerged  torpedo  tubes  for  discharging  18-in. 
Whitehead  toipedoes,  and  will  carry  seven  torpedoes. 

The  engines  are  designed  to  develop  12,500  \.  h.  p.  and  maintain  a 
speed  of  21  knots. 

Belleville  Iwilers  were  ordered  for  these  ships,  but  the  order.s  have 
been  canceled,  and  they  are  to  be  fitted  with  18  Uiirr  boilers  similar  to 
those  in  use  in  the  German  navy. 

The  complement  will  be  475,  officers  and  men. 

EHPlfeOLE  CLASS. 

These  new  sloops  are  an  improvement  over  the  OmeUir  class  of 
sloops,  being  somewhat  stronger  and  faster.  The  following  vessels  of 
this  class  have  been  laid  down,  and  it  is  probable  that  the  two  sloops 
proix>sed  in  this  year's  estimates  will  l>e  of  the  same  class: 
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Thi'ir  general  dimensions  are:  length,  185  feet;  beam,  B3  feet; 
nii'aii  draught,  11  feet  3  inches,  and  a  displaoenient  of  1.07()  t^tns. 

They  have  steel  frames,  i-overed  with  Mteel  plating  i  inch  tliick, 
which  is  sheathed  with  wood  -i  inches  thick  to  a  height  of  2  feet  iiImivp 
thi'  load  water-line,  and  coppered.  The  copper  sheathing  exti'nds  to 
1  foot  alx>ve  the  load  water-line.  The  ships  are  niinutely  dividi'<l  into 
water-tight  compartments,  while  above  the  engine  and  lK)iK'r-ix><nii3 
runs  a  steel  water-tight  deck,  which  forms  a  division  Iwtwecn  the 
upper  and  lower  coal  hunkefs.  They  will  he-,  tmrked- rigged,  and  fitted 
with  hand-.steering  gear  and  electric  searchlights.  The  weight  of  hull 
IK  .%4()  tons. 

The  armament  will  consint  of  six  4-in.  R,  F.  guns,  two  fovwani, 
two  aft.  and  two  amidship;  four  3-pdr.  Hotrhkiss  R.  F.  guns,  and  two 
Maxims. 

They  will  have  vertical  triple-expansion  engines,  driving  twin 
screws,  and  with  an  i.  h.  p.  of  1,400  are  exjx-cfed  to  make  13  U>  13.:i5 
knotM  ]K'r  honr. 

They  will  be  supplied  with  Bftl>oo<!k  &  Wil.-ox  tx.ileix.  The  bunker 
cafMctty  will  l>e  160  tons. 

The  complement  will  lie  113,  officers  and  men. 


These  two  .'ihal  low -draught  gunboata  were  ordered  in  OctolxT.  VMtO, 
and  the  Teal  was  launched,  witli  steam  up,  May  IH,  lilOl.  They  are 
similar  to  the  lJ<r(m.  cla.ss,  descrilxid  in  (ieneml  Information  S*'rios 
No.  XVJll,  p^e  88,  but  larger. 

In  building  these  vessels  the  problem  was  to  carry  a  load,  consi.sting 
of  fuel  and  armament,  of  40  tons  on  a  draught  of  27  inches;  to  have 
all  the  vulnerable  parts  of  the  vessels  plated  so  as  to  ))e  proof  against 
riSe  fire,  and  at  the  same  time  to  attain  a  speed  of  13  knots  under 
forced  draft,  burning  wood  fuel  only.  Thej'  are  intended  for  iisp  on 
the  rivers  in  China. 

Their  dimensions  are:  length,  160  feet:  beimi,  24  feet  6  inches; 
draught,  27  inches;  displacement,  ISO  tons. 

The  armament  consists  of  two  6-pdr.  B.  F.  guns  and  four  0.45-in, 
Maxims. 

The  vessels  have  twin  stM-ewa  and  compound  engines,  which  are  to 
develop  800  i.  h.  p.  with  forced  draft.  They  are  fitted  with  two 
Yarrow  8traight-tul>c  water-tul>c  boilers. 
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During  the  laat  week  in  May,  1901,  the  Teal  had  her  official  trials 
at  the  mouth  of  the  Thames,  which  were  highly  gratifj'ing  to  all  con- 
cerned. On  a  contiuuouti  run  of  some  hours'  duration  the  coDtract 
speed  of  18  knote  wau  attained  with  exceptional  ease,  witli  natural 
draft  only  and  wood  fuel,  the  di'aught  being  liut  26.^5  inches. 

KmeABOO  AND  tilKEH. 

These  toipedo-boat  destroyers  were  launched  from  the  Jarrow 
shipyai'd  of  Palmer's  Shipbuilding  Company  September  8,  1900,  and 
DeccmlHir  20,  1900,  and  are  the  fourteenth  and  fifteenth  vessels  of  a 
similar  type  built  at  that  yai-d. 

Their  dimenisionij  are:  length  over  all,  219  feet  6  inches;  length  on 
the  load  water-line,  215  feet;  beam,  20  feet  9  inches;  depth,  12  feet 
lOi  int^hes;  mean  di-aught,  5  feet  7  inches;  displacement,  370  tons;  . 
guaranteed  »ixred,  30  knots. 

The  armament  consista  of  one  12-pdr,  R.  F,  gun,  three  6-pdr.  R.  F. 
guns,  and  two  18-in.  torpedo  tubes. 

They  have  two  triple -expansion  engines  and  four  Reed's  water-tube 
boilers. 

KACKHeitSK  AND  KUEBllCK. 

These  torpedo-boat  destroyers  were  launched  at  Newcastle  Novem- 
ber X,  li'OO,  and  January  4,  1901,  respectively,  and  are  of  a  type  simi- 
lar to  the  Kangaroo,  the  dimensions  being:  length,  210  feet;  )>eam, 
21  feet;  depth,  12  feet  6  inches;  displacement,  360  tons. 

The  annament  will  be  one  12-pdr.  and  five  6-pdr.  R.  F.  guns  and 
two  deck  torpedo  tul>es  for  IS-in.  torpedoes. 

The  main  propelling  machinery  will  consit^t  of  two  sets  of  vertical 
triple-exiwnsion  engines  of  specially  light  design,  in  the  construction 
of  which  steel  and  the  strongest  bronze  alloys  have  iKsen  most  exten- 
sively used  with  a  view  of  getting  the  maximum  strength  from  the 
least  possible  weight.  The  engines  when  working  at  full  power  will 
run  altout  390  revolutions  per  minute  and  should  develop  fully  6,000 
i.  h.  p.  LSteam  is  to  be  supplied  by  four  Yarrow  water -tube  boilers, 
designed  for  a  working  pressure  of  250  pounds  per  square  inch  and 
arranged  in  two  seiwimte  water-tight  wmpartments. 


These  torpedo  lK>ats  of  a  new  and  improved  type  were  launched  at 
Chiswic.k  January  22,  March  5,  and  July  3, 1901,  respectively,  and  are 
the  fii-st  of  four  25-knot  torpedo  I)oat«  being  built  for  the  English 
navy.     The  remaining  one  will  be  numbered  108. 

Thejie  vessels,  when  completed,  will  be  the  most  powerful  torpedo 
boats  in  the  world,  as  they  will  have  a  greater  armament  than  any 
others,  aiid  will  de\'elop  the  high  .fpeed  of  25  knots  with  a  full  load  of 
42  tons. 


It  is  interesting  to  compare  the  dimensions  of  these  vessels  with 
those  of  No.  1  torpedo  boat  (the  Lightning),  completed  by  Messrs. 
John  I.  Thonij'ccoft  &  Co.  in  1877,  the  latter  being  armed  with  one 
14-in,  torpedo  tube  only  and  no  guns: 
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The  lar^r  size,  necessary  for  the  increased  speed,  of  the  new  ves- 
sels, compared  with  the  earlier  torpedo  boatd,  will  enable  them  to 
tnaintain  their  speed  even  in  rough  weather  better  than  their  prede- 
cessors did  in  smooth.  The  engines  are  of  the  Thornycrroft  balanced 
type,  which  have  proved  so  free  from  vibration  and  have  worked  so 
successfully  in  the  destroyers  built  for  the  British  and  other  govern- 
ments. The  vessels  will  be  armed  with  thi-ee  3-pdr.  R.  F.  guna  and 
three  torpedo  tubes  for  18-in,  Whitehead  torpedoes. 

Submarine  BoAra 

Mention  has  been  made  of  five  submarine  boats  building  for  the 
English  navy.  The  following  particulars  regarding  them  are  available. 
Dimensions:  length,  63  feet  4  inches;  beam,  11  feet  9  inches;  dis- 
placement when  submei^ed,  120  tons. 

The  plating  and  frames  are  to  be  of  steel,  of  sufficient  size  and  thick- 
ness to  withstand  the  pressures  at  depths  not  over  100  feet.  Bulkheads 
are  to  be  located  to  provide  safety  in  the  event  of  collision  and  to 
stiffen  the  hull  as  a  whole.  The  superstructure  is  to  be  located  to 
allow  of  an  above-water  deck  31  feet  long  when  the  vessel  is  light  for 
surface  running.  The  conning  tower  will  be  of  armor  steel,  having 
an  outside  diameter  of  82  inches  and  a  minimum  thickness  of  i  inches, 
and  provided  with  ports  for  observation. 

In  addition  to  the  ports  the  vessels  will  be  lighted  by  incandescent 
electric  lamps. 

Compressed  air  will  be  stored  aboard,  and  ventilators  will  be  pro- 
vided for  the  circulation  of  outside  air  through  the  ves(sel.  A  positive 
exclusion  of  gasoline  vapors  from  the  interior  of  the  boat  will  be  pos- 
sible, and  safety  valves  will  be  provided  to  relieve  any  excess  of 
pressure  in  the  vessel  over  that  of  the  atmosphere. 

The  armament  will  consist  of  one  torpedo-expulsion  tube,  located 
at  the  extreme  forward  end  of  the  vessel,  opening  outboard,  2  feet 
below  the  light  water-line.  The  vessels  will  have  capacity  for  carry- 
ing 5  torpedoes,  each  11  feet  8  inches  long. 
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The  vessels  are  to  be  provided  with  a  means  for  expelling  torpedoes 
while  IQ  the  following  conditions  and  positions:  At  rest  or  during  run 
on  the  surface;  before  or  after  aubmergence;  while  awash,  at  rest,  or 
at  full  speed,  with  a  sufficient  portion  of  the  conning  tower  emerged 
to  allow  observaUon  by  the  navigator  while  running  submei^ed.  All 
the  necessary  appliances  will  be  installed  to  make  certain  and  safe  tJie 
accomplishment  of  these  conditions. 

The  main  engines  will  be  of  gasoline  type  for  surface  propulsion 
ind  of  160  i.  b.  p.  The  fuel  supply  will  allow  of  a  maximum  run  of 
about  400  knots.  The  maximum  speed  on  the  sui-face  will  be  about 
9  knota  per  hour.  The  main  motor  will  be  of  the  electric  waterproof 
type,  giving  the  vessel  a  speed  of  7  knots  when  submerged.  The 
storage  battery  will  have  a  capacity  for  a  four  hours'  run  at.7  knots. 

The  engines  will  be  provided  with  automatic  means  of  moving  the 
rudders  to  the  desired  positions,  and  autoaiatic  means  to  prevent  the 
vessel  inclining  to  excessive  angles  during  diving  or  rising,  to  keep 
the  depth  of  submergence  constant,  to  bring  the  vessel  to  a  horizontal 
position  at  the  desired  depth,  and  to  prevent  diving  toexuensive  depths. 
Both  steering  and  guiding  are  to  be  produced  by  hand  gear  if  desired. 

In  diving,  the  boat  will  be  submerged  to  an  awash  condition,  with 
only  the  conning  tower  ports  above  water,  then  dive  at  a  small  angle 
until  the  proper  depth  is  reached,  when,  through  automatic  or  hand- 
operated  means,  the  boat  is  brought  to  a  horizontal  position.  After 
the  dis(;harge  of  the  torpedo  from  the  fixed  bow  tube,  the  compensa- 
tion for  the  weight  of  the  torpedo  expended  is  automatic  and  almost 
instantaneous,  causing  only  a  slight  change  of  trim  for  a  few  seconds. 
Provision  is  to  be  made  for  quick  rising  and  diving  for  observation, 
the  time  for  the  appearance  of  the  conning  tower  above  water  l>eing 
dependent  upon  the  skill  of  the  navigator. 

The  official  trial  will  consist  of  a  surface  run  of  10  miles  at  7  knots 
and  a  submerged  run  of  2  miles  at  7  knots.  At  the  end  of  the  sub- 
mei^ed  run,  a  service  torpedo  will  be  discharged  and  strike  a  target 
150  feet  long  by  16  feet  deep,  the  upper  edge  of  the  target  Iteing 
awash  and  placed  at  right  angles  to  the  course.  During  the  sub- 
merged run  the  Ixmt  will  not  come  to  the  surface  more  than  three 
times  from  the  time  of  starting  until  the  discharge  of  the  torpedo, 
the  duration  of  each  appearance  not  to  exceed  one  minute.  Suitable 
masts  are  to  be  provided  for  observation  of  the  boat's  movements 
while  submerged. 

ISSISTINCE. 

A  new  departure  for  the  English  navy  is  the  building  of  the  repair 
ship  Assistance.  Her  dimensions  are:  length,  436  feet;  beam,  53 
feet;  draught,  20  feet;  displacement,  9,600  tons.  Her  engines,  with 
Howden's  system  of  forced  draft,  will  develop  4,200  i.  h.  p.,  giving 
a  speed  of  13  knots,  while  with  natural  draft  the  power  is  3,000  and 
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tbe  speed  13  knots.     The  vessel  will  cost  $382,000,  and  the  machin. 
toob  with  which  she  will  be  equipped  will  cost  t390,000. 


PITBIK  AND  ntPI)BU«IUE. 

Two  oew  battleships  for  the  French  navy,  authorized  by  the  law  of 
1901,  hare  been  ordered  to  be  built,  and  to  them  have  been  assigned 
the  names  PatrU  and  R^iMique.  They  will  be  the  largeHt  vessels  in 
the  French  navy. 

Their  dimensions  are:  length,  139  feet;  beam,  79  feet;  draught, 
aft,  27  feet  5  inches;  displacement,  14,865  tons. 

The  protection  comprises  a  complete  belt  11.8  inches  thick,  a  thin- 
ner belt  3.15  inches  thick,  protecting  the  gun  deck,  a  lower  protective 
deck  2.75  inches  thick,  and  an  upper  protective  deck  2.15  incbes  thick. 
The  main  armament  will  be  protected  by  armor  11.8  inches  thick,  and 
the  turrets  of  the  auxiliary  battery  by  armor  5.5  inches  thick,  as  will 
also  be  the  armored  redoubts. 

The  armament  will  consist  of  four  12-in.  guns  in  two  turrets,  for- 
ward and  aft,  eighteen  6.5-in.  K.  F.  guns,  of  which  twelve  will  be  in 
six  turrets  and  six  in  armored  redoubts;  twenty-six  3-pdr.  11.  F. 
guns;  two  1-pdr.  11.  F.  guns,  and  five  torpedo  tubes,  two  submerged. 

There  will  be  three  vertical  triple-expansion  engines  Hnd  three 
screws,  of  a  combined  power  of  17,475  i.  h.  p.  The  mean  s|)ecd  will 
be  18  knots. 

Steam  will  ))e  supplied  by  multitubular  boilers,  and  there  will  be  a 
coal  supply  of  1,825  tons,  giving  a  radius  of  action  of  1,880  miles  at 
full  power,  and  8^390  miles  at  10  knots. 

The  complement  will  be  42  oiEcers  and  751  men. 

(WNpi  VLtKS. 

These  armored  cruisers  comprise  the  following  vessels  of  U>,()()0 
tons: 


N,u»c. 

St.NuiUre 

Lorlfflit.... 

•- 

l^lddowTi. 

Launi'hei]. 

i.n<»1    ...h. 

1 

...;   Apr.     1.1901 
-..I  Sept.  5.18W 

Brat 

July  H,  ism 

1 

' 

Their  dimensions  are:  length  between  perpendiculai-s,  462  feet  10 
inches;  beam,  66  feet  8  inches;  mean  draught,  24  feet;  displacement, 
10,000  tons. 

They  are  built  of  steel,  with  slight  ram  bow;  1  military  mast  for- 
ward witii  2  tope,  and  a  signal  mast  aft;  4  »moke  pipes  in  a  fore-and- 
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aft  line,  2  just  abaft  foremast  and  2  forward  of  mainmast,  each  pair 
about  the  middle  of  the  two  halves  of  the  veiwel. 

The  vessels  are  protected  by  three  stages  of  armor.  Along  the 
water-line  there  is  an  armor  belt  extending  from  the  stem  to  within 
13  feet  of  the  atern,  where  it  is  ended  by  a  transverse  bulkbead. 
This  belt  extends  from  2.1  feet  above  the  water  line  to  4.4  feet  below 
it  forward  and  amidships,  tapering  to  2  feet  below  the  water-line  at 
the  after  end.  The  thickness  is  constant  from  the  upper  edge  to  1.6 
feet  below  the  water-line,  and  is  3.5  inches  forward,  6  inches  amid- 
ships, and  3  inches  aft.  At  the  lower  ed^  the  thicknesses  are  2,  2.75, 
and  2  inches,  respectively. 

Above  this  belt,  and  over  the  same  extent,  there  is  a  belt  protecting 
the  main  deck,  and  rising  as  high  as  the  upper  armored  deck.  Its 
thicknesses  at  the  upper  and  lower  edges,  respectively,  are  3.15  and 
3.6  inches  forward,  4.7  and  5.1  inches  amidships,  and  2.75  and  3.15 
inches  aft. 

Above  this,  and  for  a  distance  of  131  feet  from  the  bow,  there  is  a 
belt  protecting  the  gun  deck  which  is  1.6  inches  thick,  between  the 
spar  deck  and  the  main  deck  belt. 

The  horizontal  protection  consists  of  two  armored  decks. 

The  lower  one  has  a  nearly  flat  surface  in  the  middle  line  of  the 
vessel,  and  is  1  inch  thick.  The  highest  part  is  level  with  the  upper 
part  of  the  main  belt,  and  it  incline'^  downward  to  the  side  to  meet  the 
lower  edge  of  the  main  belt,  the  thickness  on  the  slopes  being  1.75 
inches. 

The  upper  protective  deck,  which  is  at  the  upper  edge  of  the  second 
belt  forming  the  gun  deck,  is  of  steel,  0.4  inch  in  thickness  as  far 
as  the  after  end  of  the  upper  armor,  and  from  there  to  the  stern  bulk- 
head it  is  i-eenforced  by  plates  1  inch  thick. 

The  two  7.6-in.  guns  are  in  balanced  barbette  turrets,  the  plat- 
forms supporting  the  guns  carrying  armored  cupolas.  The  armor  is 
as  follows:  Of  the  movable  part,  walls  8  inches,  cupola  1,1  inches, 
splinter  shields  1.5  inches;  fixed  part,  parapet  8  inches,  deck  1.6  inches, 
upper  part  of  armored  ammunition  hoist  6.3  inches,  lower  part  2 
inches. 

The  6.5-in.  guns  are  installed,  four  in  turrets  on  the  upper  deck 
and  four  in  casemates,  two  on  the  gun  deck  forward  and  two  on  the 
main  deck  aft.  Turrets,  vertical  walls  in  front  4.7  inches,  side  3.9 
inches,  cupola  1.2  inches,  splinter  shield  1.5  inches,  fixed  base  of 
turrets  4.7  inches,  deck  1.5  inches,  upper  part  of  ammunition  hoist 
3.1  inches,  lower  part  2  inches.  The  forward  redoubts  are  sponsoned 
out  slightly.  The  sides  of  the  after  redoubts  are  vertical  from  the 
upper  edge  of  the  main  belt.  They  are  pi-otected  as  follows:  Trans- 
verse bulkhead,  abaft  forwai-d  and  forward  of  after  redoubts,  3.9 
inches,   fronts  of   redoubts  4.7  inches,   i-oof   of  redoubts  0.85  inch 


internal  walls  3.1  inches,  deck  1.2  inches.  The  after  bulkhead,  which 
limits  the  middle  and  main  belts,  is  3  inches  thick  at  bottom  and  1.6 
inches  at  the  top.  The  conning  tower  is  elliptical  in  shape,  and  has  8- 
inch  armor  on  forward  part  and  6.5  inches  on  afterpart,  roof  1.2  inches 
thick.  The  annored  tube  for  voice  pipes,  etc.,  is  3.9  inches  thick. 
Protection  Is  also  obtained  by  the  cellular  subdivision  of  the  space 
between  the  two  protective  decks,  by  four  longitudinal  water-tight 
bulkheads,  thus  forming  five  sections.  The  outer  section  on  each  »ide 
constitutes  a  cofferdam,  divided  into  numerous  water-tight  compart- 
ments filled  with  water-excluding  material,  the  next  section  on  either 
side  being  two  wing  passages,  and  the  inner  section  is  divided  into 
many  compartments,  and  the  smoke  pipes,  ventilators,  ammunition 
hoists,  fttc,  pass  up  through  it,  being  protected  at  their  base^  by 
cylinders  of  armor. 

The  armament  consists  of  two  7.6  in.  guns  each  in  a  barbette  turret, 
forward  and  aft,  having  an  arc  of  fire  of  270  degrees.  The  elevation  is 
obtained  by  hand,  lateral  train  by  hand  or  electricity.  Two  distinct 
ammunition  hoists  are  installed,  one  for  shell,  one  for  powder. 

Eight  6.5-in.  B.  F.  guns,  mounted  as  already  described,  and  each 
provided  with  electric  ammunition  hoists;  six  4-in.  R.  F.  guns,  two 
on  gun  deck  above  the  after  6.5-in.  guns,  two  on  spar  deck  above 
the  forward  6.5-in.  guns,  and  two  on  gun  deck  amidships.  These  all 
carry  splinter  shields  which  completely  close  the  openings  of  the 
ports.  Eighteen  3-pdr.  R.  F.  guns,  four  in  the  tops,  four  on  the 
bridges,  and  the  remaining  ten  in  broadside  on  main  deck.  3ix 
1-pdr.  K.  F.  guns  and  two  9-pdr.  boat  and  field  guns. 

Two  submerged  and  three  above-water  torpedo  launching  tubes. 

The  motive  apparatus  consists  of  three  vertical  triple-expansion 
endues  in  separate  compartments,  each  actuating  a  single  screw.  The 
normal  i.  h.  p.  is  10,000,  maximum  20,500,  giving  138  revolutions 
per  minute  and  a  speed  of  21  knots.  The  auxiliary  engines  are  very 
numerous,  for  ammunition  hoists,  pumps,  ventilators,  dynamos,  etc., 
without  counting  the  auxiliary  apparatus  proper  of  the  engines. 

There  are  four  dynamos,  each  giving  800  amperes  at  82  volts,  run 
by  direct  connected  compound  engines  at  350  revolutions  per  minute. 
There  arc  six  24  inch  search -lights. 

The  boilers  are  of  the  Belleville  type  in  the  Amiral  Auhe  and  Sully, 
Miclausse  type  in  the  CiyiuU&aA  Oloive,  and  multitubular  in  the  Mar- 
HeiMaMe.  They  are  twenty-eight  in  number  in  four  sopamte  <^ompart- 
mente,  six  in  the  end  compartments  and  eight  in  the  amidships 
compartments.  The  engines  are  in  the  center  of  the  ship  with  four- 
teen boilers  forward  of  and  abaft  them.  There  are  35^  elements,  with 
18  tubes  in  each.  Total  grate  surface  118.4  square  feet,  heating  sur- 
face 89,904  square  feet. 

The  coal   capacity  at  mean   load  draught  is  U70  tons,   maximum 
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1,600  tons;  radius  of  action  at  maximum  speed,  full  coal  supply, 
1,940  miles;  at  10  knots,  10,400  miles.  They  have  cisterns  to  carrj- SO 
tons  of  petroleum  in  addition  to  the  coal  supply. 

The  complements  are  23  officers  and  640  men,  the  first  and  last  to 
have  30  officers  and  584  men,  t>eing  arranged  to  he  used  as  flagships. 

DKHAIX  IHD  KL&BEK. 

Of  those  amaored  cruisers  of  7,700  tons  building  at  St.  Nazaire  and 
Bordeaux,  respc<-tively,  the  first  was  launched  March  21,  1901. 

They  ai-e  described  in  General  Information  Series  No.  XIX, 
page  61. 

The  armament  is  not  to  be  carried  as  shown  in  the  plan  at  page  297 
of  No.  XVIII,  hut  will  l>e  disposed  as  in  the  plan  herewith  shown, 
and  will  be  composed  of  the  following:  Eight  6.5-in.  R.  F.  guns, 
coupled  on  four  turrets,  one  forward,  one  aft,  and  one  on  each  broad- 
side, the  wall-4  of  the  superstructure  being  curved  inward  so  as  to 
carr}'  the  tv)  turrets  without  the  necessity  of  having  sponsons  for 
them;  four  4-in.  B.  F.  guns  on  the  main  deck  at  the  four  cornel's  of 
the  superstructure;  six  3-pdr.  It.  F.  guns  and  four  1-pdr,  R,  F. 
guns  on  the  upper  <lcck.  It  was  at  first  intended  to  carry  four 
more  3-pdrs,  two  on  each  side  on  the  lower  dock,  hut  these  guns 
have  been  suppressed.  The  only  guns  having  protection  are  those 
in  the  turrets,  neither  casemates  nor  shields  being  supplied  tr  any 
of  the  others.     There  will  be  two  torpedo  tubes. 

A  change  has  also  been  mode  in  the  armor  belt,  which  now  is  carried 
without  change  in  thickness  to  the  deck  above  the  pix>te4^'.tive  deck, 
making  it  7  feet  3  inches  above  the  water  line,  and  it  is  carried  a)>out 
OS  far  aft  an  formerly  described.  The  after  ends  of  the  two  l)elta  ai'e 
joined  by  an  athwurbihip  curved  bulkhead  on  the  lower  deck  which 
incloses  the  ammunition  hoists  of  the  guns  in  the  after  turret  and 
entirely  imposes  the  "tranche  cellulaire," 


These  armored  cruisers,  now  completing,  are  described  in  General 
Information  Scries  No.  XIX,  page  63.  Their  dimensions  are:  length, 
452  feet  9  inches;  beam,  63  feet  8  inches;  mean  draught,  34  feet  6 
inches;  displat'cment,  9,500  tons. 

JEANNE  !>■  AUt^ 

This  armored  cruiser  was  laid  down  at  Toulon  October  24, 1896,  and 
launched  June  8,  1899,  and  is  now  a)x>ut  to  have  her  steam  trials. 

Her  dimensions  are:  Length,  477  feet;  beam,  63  feet  8  inches; 
draught,  26  feet  8  inche.'^;  displacement,  11,270  tons. 

She  has  a  veiy  slight  ram  bow,  two  masts,  with  a  military  top  i  n  the 
forward  one,  and  six  smoke-pipes,  in  a  fore-and-aft  line,  in  two  groups 
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of  three  each.  The  armored  casings  of  the  after  ones  are  much  lOwer 
than  those  of  the  forward  ones,  said  to  be  to  increase  stability.  The 
spar  deck  is  carried  aft  to  the  mainmast  where  it  ends,  and  tiie  after 
part  is  one  deck  lower.  A.  superstructure  reaches  from  the  foremast 
to  the  forward  smoke-pipe  of  the  after  group.  There  are  three  apon- 
sons  on  either  side  on  the  main  deck. 

The  protection  consists  of  a  complete  belt,  6  inchea  thick  from  the 
water  line  to  the  top,  which  in  2  feet  i  inches  above  the  water  line.  It 
extends  5  feet  below  the  water  line,  diminishing  in  thickness  toward 
the  bottom  and  toward  the  ends  of  the  ^hip.  Above  this  belt  is  another 
which  extends  to  tie  upper  armored  deck,  about  8  feet  wide  and  3 
inches  thick.  For  a  distance  of  about  115  feet  aft  from  tho  stem  tiiis 
armor  is  earned  to  the  upper  deck.  There  arc  two  armored  decks. 
The  lower  one  is  just  above  the  wntcr  line  amidships,  and  slopes  at  the 
sides  to  meet  the  lower  edge  of  the  belt,  being  2.5  inches  on  the  flat 
and  8  inches  thick  on  the  slopes.  Forward  and  aft  it  slopes  down 
below  the  water  line  on  the  center  line  of  the  ship.  Above  this  is  a 
second  armored  deck  1  inch  thick  at  the  level  of  the  upper  edge  of  the 
upper  belt.  The  main  belt  is  secured  on  teak  backing.  Within  this 
there  is  a  cofferdam  fitted  with  water-excluding  material,  and  within 
this  a  water-tight  bulkhead  extends  around  the  ship,  having  numerous 
water-tight  doors,  forming  a  wing  passage,  giving  access  to  the  coffer- 
dams, and  localizing  any  water  tiiat  might  enter  through  breaches 
in  the  armor.  There  are  sluices  to  carry  this  water  to  the  bilges  when 
it  is  desirable  to  pump  it  out.  Between  these  water-tight  bulkheads 
and  the  two  armored  decks  is  the  "tranche  cellulaire,"  greatly  sub- 
divided and  used  for  the  storage  of  coal,  water,  etc.  AH  the  ammu- 
nition hoists,  smoke  tripes,  ventilating  pipes,  etc.,  passing  through  this 
space  are  provided  with  cofferdams  throughout  the  space,  and  also  with 
armored  coamings  at  their  bases.  There  is  a  large  .superstructure 
extending  from  amidships  to  the  foremast,  where  the  conning  tower, 
pilot  house,  and  bridge  aro  placed. 

The  armament  consists  of  two  7.6-in.  guns  in  turrets  forward  and 
aft;  tho  turrets  are  8  inches  thick  above  the  de<^k,  and  6.5  inches 
thick  below  it;  fourteen  5.5-in.  K.  F.  guns,  four  in  calcinates  near 
the  turret  guns,  six  in  sponsons,  and  the  remainder  on  the  upper  deck, 
all  protected  by  3  inch  armor;  sixteen  3-pdr.  K.  F.  guns  on  the  upper 
deck  and  forward  superstructure;  six  1-pdr.  R.  F.  guns,  and  two 
18-in.  submerged  torpedo  tubes. 

The  installation  of  the  magazines  was  a  source  of  difficulty  on 
account  of  the  largo  space  occupied  by  the  propelling  machinery, 
nearly  three-quarters  of  the  length  of  the  ship  in  the  central  part. 
The  magazines  for  the  T.6-in.  guns  are  below  the  turrets  at  the  two 
extremities  of  the  engine  and  boiler-rooms.  The  other  magazines  for 
the  intermediate  and  small-caliber  guns,  are  under  the  protective  deck 
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in  the  wako  of  the  boiler-rooms  alongside  tiie  coal  bunkers,  and  abore 
the  transverse  compartment  for  the  torpedo  tubes,  which  is  placed 
between  the  forward  fire-rooma  and  the  engine-rooms.  All  these 
magazines  communicate  with  each  other  by  means  of  a  corridor  out- 
side the  engine  and  boiler-room  longitudinal  bulkheads.  The  two 
corridors,  starboard  and  port,  communicate  with  each  other  at  their 
extremities  through  the  7.6-in.  magazines,  and  in  the  center  by  those 
placed  above  the  torpedo  rooms.  A  railway  provides  for  tite  trans- 
port of  ammunition  from  one  end  of  the  ship  to  the  other.  This 
arrangement  facilitates  and  assures  the  ammunition  supply,  as  each 
gun  can  be  supplied  from  any  magazine.  The  ammunition  hoists  are 
worked  by  electricity. 

There  are  three  vertical,  four-cylinder,  triple-expansion  engines, 
actuating  three  four-bladed  screws.  The  engines  are  in  separate  com- 
partments, and  the  air  and  circulating  pumps  and  condensers  are  in 
compartments  distinct  from  the  engines.  With  forced  draft  the  col- 
lective i.  h.  p.  of  the  engines  should  be  28,600,  and  the  speed  23 
knots. 

Steam  is  supplied  by  86  multitubular  boilers  on  the  Du  Temple- 
Guyot  system.  These  are  arranged  in  two  groups  forward  of  and 
abaft  the  engines.  £ach  gixiup  is  disposed  in  throe  compai-tments, 
having  two  athwartship  fire  rooms  in  each,  from  which  three  boilers 
are  fired.  One  smoke-pipe  rises  from  each  of  these  compaitments. 
The  total  grate  surface  is  1,636  square  feet.  The  normal  coal  supply 
is  1,400  tons,  maximum  2,100  tons.  The  radius  of  action  at  full  speed 
is  2,000  miles,  and  at  10  knots,  13,500  miles.  FrovLsion  is  made  for 
the  use  of  liquid  fuel,  both  as  to  storage  and  consumption. 

Electric  power  is  used  for  ventilating  machinery  and  many  of  the 
auxiliaries.  Four  dynamos  are  provided,  and  there  are  six  seai-ch- 
lights,  one  in  the  foretop  and  one  on  the  mainmast,  the  remainder  oq 
the  superstructure  and  bridges. 

The  complement  will  be  40  officers  and  586  men. 

JUIiES  PEKttT,  LtOH  GIMBETTA,  IKD  TICTOB  HVeO. 

Of  these  new  armored  cruisers  the  first  two  were  ordered  in  July, 

1900,  at  Cherbourg  and  Brest,  while  the  third  was  ordered  in  March, 

1901,  having  been  authorized  by  a  later  enactment. 

Their  dimensions  are:  length,  480  feet  8  inches;  beam,  70  feet  2 
inches;  mean  draught,  26  feet  10  inches;  displacement,  12,550'  tons 
(metric).  In  general  features  and  armored  protection  they  will 
resemble  the  Cotide  c\ass,  already  described,  but  will  carry  two  guns 
in  each  turret  instead  of  one. 

The  armament  will  consist  of  four  7.6-in.  guns  in  two  turrets,  one 
on  upper  deck  forward,  and  the  other  aft,  one  deck  lower,  the  upper 
deck  ending  just  abaft  the  mainmast,  leaving  the  after  part  of  the  ship 


lower  than  the  forward  part;  sixteen  6.5-in.  R.  F.  ^ns,  of  which 
twelve  will  be  in  six  turrebi  on  the  upper  deck,  three  on  ea«h  side 
about  equally  spaced  between  the  two  7.6-in.  tm-rets;  two  will  be 
in  armoi'cd  casemates  forward  on  the  gun  deck,  ju»t  abaft  and  one 
deck  below  the  7.6-in.  turret,  and  two  in  armored  casemates  on  main 
deck  somewhat  forward  of  and  one  deck  below  the  after  7,6-in. 
turret;  twenty-two  3-pdr.  R.  F.  guns  in  broadside  on  main  and  gun 
decks,  and  on  bridges,  and  two  1-pdr.  R.  F.  guns.  There  will  be 
five  torpedo  tubes,  of  which  two  will  be  submei^ed. 

They  will  have  three  vertical  triple-expansion  engines  actuating 
three  screws.  The  maxiiiimn  i.  h.  p.  will  be  27,500,  and  speed  22 
knots. 

The  boilei's  will  be  of  the  multitubular  type,  and  will  be  placed  both 
fonvard  of  and  abaft  the  engines,  which  is  the  practice  in  modem 
French  vessels. 

The  coal  capacity  will  be  2,100  tons,  giving  a  i-adiu«  of  action  of 
1^,000  miles  at  10  knots  speed,  and  1,590  miles  at  full  speed. 

The  complement  will  be  38  officers  and  690  men. 

These  vessels  are  to  cost  $5,593,622.50,  of  which  #776,171.40  is  for 
armament  and  $66,334.10  for  torpedoes. 

In  December,  1900,  fire  destroyed  one  of  the  buildings  at  the  Cher- 
bourg arsenal,  where  the  Jvlea  Ferry  is  to  be  built,  and  with  it  the 
I^ns  upon  which  she  was  to  be  built,  so  they  will  have  to  t>e  redrawn, 
which  will  delay  her  progress  somewhat. 

lIUtrK  AM>  VIUII.ANTK. 

These  light-draught  gunlwats  were  built  l)y  Thornyci-oft  &  Co., 
and  sent  to  China  in  sections  and  there  put  together. 

Their  dimensions  are:  length,  145  feet;  beam,  23  feet;  depth,  6 
feet;  and  draught  with  30  tons  on  boaM,  26  inches;  displacement,  123 
tons.  In  the  case  of  the  Argm,  the  work  of  putting  together  the 
bull  and  superstructure,  mounting  battery,  and  fitting  machinery  and 
auxiliaries  was  completed,  and  the  vessel  overboard  ready  for  steam, 
in  ten  days  from  the  time  of  delivery  of  the  material.  She  had  her 
speed  trial  on  the  day  following,  and  a  mean  speed  of  13  knot-;  was 
maintained  during  six  runs  ovei'  the  measured  mile.  The.se  \  csscls 
are  sisters  to  the  Wwjdcoch  and  Woodlark  of  the  English  navy. 

The  armament  consists  of  two  3.5-in.  R.  F.  guns,  and  four  1-pdr. 
K-  F.  guns. 

The  engines  are  compound,  of  an  aggregate  power  of  550  i.  h.  p., 
and  drive  twin  screws..  There  are  two  Thornycroft  water-tube  boilers. 
'  The  speed  obtained  on  so  light  a  draught  of  water  is  the  most 
notable  characteristic  of  the  boats.  In  the  case  of  these  two  vessels 
it  is  made  possible  by  the  use  of  the  Thornyci-oft  screw-turbine  pro- 
peller, an  ingenious  device  which,  by  means  of  specially  arranged 
.  guide  blades,  causes  the  screw  i-ace  to  be  projected  more  directly 
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astern.  For  this  reason  a  propeller  much  snuller  in  diameter  than 
that  which  wonld  Ije  needed  were  the  ordinary  screw  used  can  be 
adopted  for  any  given  rate  of  steaming.  The  designers  of  the  vessels 
have,  however,  gone  beyond  this,  and  so  arranged  that  part  of  the  pro- 
peller is  actually  above  the  normal  water  line.  It  need  bardi}'  be  said 
that  a  screw  not  fully  immersed  is  a  most  inefficient  propeller,  and  in 
order  to  get  the  screws  of  these  boats  wholly  in  the  water  tbey  are 
placed  beneath  the  after  part  of  the  vessel,  the  bottom  plating  bein^ 
arched  up  for  the  pui-pose.  The  propeller  therefore  revolves  beneath 
and  partly  within  the  hollow  of  a  kind  of  elongated  fiat  dome,  which 
may  be  roughly  compared  to  the  inverted  bowl  of  an  enormous  table- 
siKK)n.  The  edges  of  the  dome  naturally  dip  beneath  the  water  sur- 
face, but  the  crown  is  well  above  it.  When  the  propellera  begin  to 
revolve  water  is  driven  astern,  and  ut  the  same  time  it  rises  within  the 
dome,  or  tunnel,  as  it  is  called,  thua  driving  the  air  out.  The  tunnel 
once  filled  with  water  is  kept  full  by  the  pressure  of  the  atmosphere 
on  the  surface  of  the  surrounding  water.  This  is  in  accordance  with 
well-known  natural  laws  which  prevent  the  formation  of  a  vacuum  in 
the  tunnel  such  as  would  be  caused  by  the  subsidence  of  the  water 
therein. 

Their  battery  decks  are  surrounded  for  a  depth  of  3  feet  by  special 
bullet-iii-oof  steel  plates  A  inch  thick.  The  deck  houses  are  covered 
by  the  same  description  of  armor,  which  is  loopholed  for  rifle  fire. 
The  whole  of  the  engine  and  boiler  spaces  arc  also  protected  by  bullets 
proof  steel  plates.  Cabin  iiecommotlation  is  provided  for  the  com- 
nmndcr,  2  officers,  and  8  engineers  and  jwtty  officers.  The  total 
complement  of  officers  and  crew  is  30,  The  men  are  berthed  on  the 
upper  deck,  hammocks  being  slung  under  the  fixed  awning  which  sur- 
mounts the  whole.  This  will  afford  acconunodation  in  warm  weather, 
but  a  new  departure  in  these  shallow-bodied,  light-draught  boats  is 
introdiu'cd  in  utilizing  the  hull  proper  for  cabin  purposes  for  the  men. 
As  the  (juarters  will  be  somewhat  cramped  below  deck  owing  to  small 
head  room,  this  acconunodation  is  doubtless  for  cold  weather,  A 
great  deal  of  difficulty  is  experienced  in  steering  thoAe  flat-bottomed, 
.shallow-draught  boats.  As  every  inch  <if  dratight  must  be  utilized ,  no 
vcilical  keel  or  deadwood  is  possible,  and  in  order  to  prevent  the 
boats  from  making  excessive  leeway  there  have  been  fitted  a  couple 
of  loe-l>oards  similar  to  those  used  in  ordinary  Thames  sailing  baizes. 
These,  when  lowered,  will  naturally  add  considerablj'  to  the  water  the 
vessel  will  draw,  but  doubtless  the  2  foot  maximum  is  an  emergency 
draught,  necessary  only  for  passing  ot^casional  shallow  places.  The 
lee-boards  will,  of  course,  be  also  useful  to  prevent  the  vessel  from 
blowing  off  before  the  wind  when  the  engines  are  stopped.  They  are 
placed  well  fonvard,  at  about  the  distance  from  the  bow  at  which  the 
boat  would  pivot  when  the  turning  movement  was  well  established, 
and  this  will  add  very  much  to  the  maneuvering  properties  of  the 
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vessels.  The  hull  ia  built  in  eleven  separate  floatable  sections,  so  that 
it  can  be  divided  up  for  the  purpose  of  tntnsportatloD.  There  ia  a 
conning  tower  forward,  in  which  there  is  a  wheel,  there  being  another 
steering  station  in  the  upper  deck  house.  Both  hand  and  steam  steer- 
ing gear  is  provided.  There  is  a  search-light  forward,  and  two  boats 
are  carried. 

lUBlllRUX  TYPE. 

There  are  eix  torpedo  boats  of  this  type  building  for  the  French 
Mvy,  of  which  the  names  and  dates  of  launch  follow: 


Nune. 

Built  »l- 

Dateot 

launch. 

,.,i,e^ 

Ntcln 

Aug.  M.  1900 
Uar     1,1901 

<■»«. 

' 

July  as,  1900 
June  16.1901 

Their  dimensions  are:  length,  148  feet;  beani,  16  feet;  depth,  10 
feet;  draught,  8  feet;  diuplacement,  180  tons. 

These  vessels  are  interesting,  as  they  are  armored  abreast  the  engines 
and  boilers.  These  compartments  are  protected  by  &ickel-»teel  plates 
1  inch  thick  on  the  sides  and  on  the  bulkheads  forward  of  and  abaft 
them.  The  deck  overhead  iscovered  with  plates  0.35  inch  thick.  The 
domes  over  the  engines  and  boilers,  and  those  which  contain  the  steer- 
ing arrangements  placed  abovethe  deck,  are  covered  with  1  inch  plates 
in  the  vertical  parts  and  0.35  inch  on  the  horizontal  surfaces. 

The  armament  consists  of  two  3-pdr.  R.  F.  guns  and  three  torpedo 
tubes.     There  is  one  16  inch  search-light  on  each  boat. 

The  engines  are  of  the  usual  type  and  are  to  develop  4,350  i.  h.  p. 
ind  give  a  speed  of  26  knots.  The  maximum  coal  capacity  is  25  tons, 
giving  a  steaming  radius  of  250  raWffn  at  full  speed  iLnd  of  2,500  miles 
at  10  knots  speed. 

GERMANY. 
wrrreLHBACH  ruKS. 

This  claas  of  first-clas»  battleships,  a  new  type  which  is  to  Ikj  an 
improvement  on  the  Kaiser  class,  includes  the  following  vessels,  all,of 
11,600  tons: 


N«a«. 

BDlltmt— 

L-Oddown. 

Wtttto 

n.™.! 

Oct.    10,1809 
Sept.  ».1SM 
Nov.  21,1899 
May  15.1900 
0«1.    18,1900 

Juna    0,1901 
July     3,1900 

Wllhelmsluiven 

WflhelmBhsven 
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The  iifat  three  were  formerly  known  us  '*D,"  "C,"  and 
respectively.  They  have  800  tons  greater  displacement  and 
i.  h.  p.  more  than  the  Kam-r  class  and  there  is  some  differei 
their  armor  and  armament. 

Their  dimensions  are:  length,  41S  feet;  ))eam,  68   feet;  dm  \ 
25  feet;  displacement,  11,832  tons. 

They  are  built  of  steel,  with  a  superetructuro  on  the  middle  p4 
the  ships,  and  have  two  military  masts  and  two  smoke-pipes  in  a; 
and-aft  line.  The  launching  weight  of  the  Wlttehhach  was  5,480  \ 
The  stem  weighs  34  tons  and  the  sternpost  30  tons. 

The  armor  is  all  on  the  Krupp  system.  The  armor  belt  is  ai 
around  belt  8.8  inches  thick  at  the  upper  edge  amidships,  taperii^ 
4  inches  in  thickness  forward  and  aft.  The  thickness  at  the  Id  '• 
edge  is  i  inches  throughout.  There  is  a  protective  deck  1.5  in^- 
thick  on  the  flat  and  3  inches  thick  on  the  slopes.  There  is  a  cit^ 
on  the  main  deck  carrj'ing  eight  6-in.  guns  and  protected  by  6  init 
of  armor.  The  turrets  and  barbettes  forward  and  aft  are  10  inQ 
thick,  the  guns  in  the  forward  one  being  30  feet  above  the  water-lj 
those  aft  being  21.5  feet  above  it.  All  the  gun  emplacements  out« 
the  citadel  have  armored  ammunition  tu))es  of  the  same  thickness 
the  aiTtior  protecting  the  guns.  The  foi-ward  conning  tower  is' 
10  inch  steel,  the  after  one  of  6  inch  steel.  The  total  weight  of  arm 
is  2,800  tons. 

The  annament  consists  of  four  9.4-iii.  guns  in  hooded  }>arbctto  ta^ 
rets  forward  and  aft;  eighteen  6-in,  R.  F,  guns  disposed  as  follow.^ 
Eight  in  the  main  deck  citadel  l)attery,  protected  by  6  inch  armoi",  ai^ 
having  two  fore-and-aft  splinter  screens  and  two  athwartship  screefli 
on  either  side  to  i-solatc  the  guns;  four  in  sepamte  turrets  6  incha 
thick  alx>ve  the  citadel;  two  in  casemates  at  the  aftei'  corners  of  thl 
gun-deck  superstructures;  two  similarly  ]>laced  at  the  forwai-d  col* 
ners  of  the  spardeck  nuperstructuie,  and  two  in  arniorctl  redoubt  for- 
ward of  the  bow  turret,  all  protected  by  ti  inch  armor;  twelve  3.5-incr 
R.  F.  guns  in  the  spardeck  supci-structurc;  twelve  l-i>dr.  R.  F.  gun*  1 
and  eight  machine  guns.     They  have  six  toi-pedo  tubes,  of  which  fiv(^ 
are  submerged,  one  in  bow,  two  on  each  broadside,  and  one  abovfu 
water  aft.     In  the  ^VUt<!l9lMch  the  after  one  is  also  a  submerged  tube,l| 
though  it  is  reported  from  a  different  source  that  it  will  Ije  above  water  f ' 
and  protected  by  armor.  ^ 

There  will  be  three  vortiail  triple-eximnsion  engines  installed  in 
separate  water-tight  compartments,  actuating  sejHimte  three-bliMied 
bronze  screws.  There  will  !«  a  largo  number,  about  100,  auxiliary 
engines,  buttlio  greater  part  will  bo  electrically  driven. 

Steam  will  be  supplied  by  twelve  Iwilers,  six  cylindrical  and  six  on 
theSchultz  «y.st«m.  The  cylindrical  boilers  are  to  Iw  used  exclusively 
for  cruising  service  and  the  others  only  when  making  maximum  s])eed.. 
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The  cylindrical  boilers  weigh  30  tons  each,  have  a  grate  surface  of 
617  square  feet,  and  a  heating  surface  of  17,440  square  feet,  the  work- 
ing pressure  being  210  pounds. 

The  Schultz  boilers  have  a  grate  surface  of  4!)1  square  feet,  and  a 
heating  surface  of  24,760  square  feet. 

The  engine  and  boiler-rooms  are  separatedby  a  water-tight  bulkhead 
extending  to  the  upper  deck. 

In  the  construction  of  the  WUtdihach  class  wood  is  being  used  again 
for  the  first  time,  after  having  been  carefully  avoided  for  several  years. 
Recent  experiments  have  shown  that  the  danger  of  fii'e  on  board 
modern  ships  is  not  nearly  so  great  as  it  was  deemed  to  be  after  the 
Spanish- American  war.     The  decks  are  covered  with  3.4  inch  teak. 

The  normal  coal  supply  will  be  650  tons,  maximum  1,250  tons,  and 
there  is  provision  for  200  tons  of  liquid  fuel.  The  engines  will  be  of 
14,000  i.  h.  p.,  with  a  maximum  speed  of  18  knots. 

The  complement  will  be  69  officers  and  651  men  when  used  as 
flagships. 

The  cost  will  be  $5,440,747,  of  which  *4,051,361.-25  is  for  the  ship, 
11,316.625  for  armament,  and  $172,760.75  for  torpedoes. 

PBINZ  IDILBBBT. 

This  armored  cruiser,  laid  down  at  Kiel  July  5,  lllOO,  and  launched 
June  22,  1901,  designated  until  her  launch  "armored  rruiser  B,"  has 
been  reported  as  being  a  sister  ship  to  the  Privs  Ilehirkh,  described 
in  General  Information  Senea  No.  XVIII,  page  65,  but  she  will  carry 
a  different  armament,  consisting  of  four  8.a7-in.  (21-centimeter)  R.  F. 
Krupp  guns,  ten  5.9-in.  R.  F.  guns,  and  twelve  3.46-in.  R.  F.  guns, 
besides  smaller  guns,  while  the  type  ship  carries  two  if,4-in.  guns, 
ten  5.9-in.  R.  F.  guns,  and  ten  3.46-in.  R.  F.  guns,  l>esides  smaller 
guns,  the  statement  that  she  had  four  9.4-in.  gmis  in  the  de.icription 
being  an  error. 

She  also  differs  from  the  IVmiz  Ife'mrich  in  the  following  jjarticu- 
lars:  Her  displacement  is  9,048  tons,  i.  h,  p.,  16,200,  and  Kj)ecd,  22 
knots. 

rilKYl  AM>  VICTUBIA  LtllKi:. 

These  ships  have  had  a  pair  of  3.4-in.  R.  F.  guns  mounted  under 
forecastle  right  forward.  They  are  described  in  General  Inforumtion 
Series  Nos.  XIV  and  XV. 


In  this  clajw  of  small 
&re  included: 


fiASffUJi  CI 

of  S 


0  tons,  the  followirnr  vessels 


Hame. 

Bnlll  At— 

lAld  down. 

I^uched. 

•  ™.™. 

Kiel 

Dec    1,  18B9 
Dec.  14,  ISM 
Apr.  14.  isn 
Juris  22, 1900 
Aug. »,  1899 
Nov.  as.  1898 
Sept.    2.  IBM 

0<±     6.1900 
Aug.  10. 1900 

Ouell 

July  18. 1399 

Tbctia 

'""  *'«» 

Their  dimentjiona  are:  length,  328  feet;  beam,  38  feet  S  inches; 
draught,  15  feet  9  inches;  displacement,  2,660  tons.  They  are  built 
of  steel  with  very  pronounced  ram  bow,  raised  poop  and  forecastle,  two 
signal  masts  and  two  smoke-pipes  in  the  fore-and-aft  line,  two  bridges, 
one  forward  of  the  smoke-pipes  and  one  between  the  pipea  about  the 
conning  tower,  which  is  of  3.15  inch  steel.  This  was  the  arrange- 
ment in  the  Gazelle.  In  the  others  the  bridge  and  conning  tower  are 
forward  of  the  smoke  pipes,  and  the  Gazflle  has  been  altered  to  the 
same  arrangement.  There  are  raised  screens,  forming  a  sort  of  a 
redoubt  on  poop  and  forecastle,  within  which  the  guns  are  mounted. 
The  Gazeliii  and  Niobe  are  the  only  ones  of  the  class  sheathed  and  (-op- 
pered.  For  the  protection  of  the  engines,  boilers,  steering  mechanism, 
ammunition  rooms,  etc.,  a  protective  deck  extends  over  the  whole  ship 
at  about  the  water  line,  sloping  off  obliquely  toward  both  sides.  This 
deck  is  0.8  inch  thick  on  the  flat  and  1  inch  thick  on  the  slopes,  being 
2  inches  thick  abreast  the  engines  and  boilers.  All  hatches  on  this 
deck  have  coamings  3.5  inches  thick.  Upon  this  deck  along  the  side  is 
a  cofferdam  tilled  with  a  substance  which  automatically  closes  shot  hole^ 
so  as  to  pi-event  the  entrance  of  water.  The  coal  bunkers  lying  amid- 
ships above  the  protective  decks  will  form,  when  filled,  a  further  pro- 
tection of  the  vital  parts.  The  employment  of  wood  has  l)eeii  almost 
entirely  avoided,  and  is  used  only  for  such  parts  as  can  be  readily 
i-emovcd  from  on  board. 

The  ships  carry  8  boats,  among  them  a  steam  launch. 

The  ai'mament  consists  of  ten  4-in.  R.  F.  guns,  two  each  on  poop 
and  forecastle  and  three  on  each  side  of  main  deck  in  sponsons,  all 
protected  by  shields  2  inches  thick;  ten  1-pdr.  R.  F,  guns,  and  eight 
machine  guns  of  8  millimeters  caliber.  They  have  two  submerged 
torpedo  tubes  for  18-in.  torpedoes. 

The  engines  consist  of  two  four-cylinder  triple-expansion  engines, 
each  driving  bronze  3-bladed  screws,  and  together  develop  about  8,000 
i.  h.  p.,  and  give  to  the  ships  speeds  of  21  to  22  knots. 


Steani  is  supplied  by  eight  water-tube  boilers,  in  two  separate 
water-tight  compartment,  which  work  with  forced  draft  and  at  a 
pressure  of  235  pounds. 

Coal  capacity,  maximum,  580  tons. 

Complement,  259,  officers  and  men. 


This  ^nboat  is  of  the  same  type  as  the  Lvahx^  I'eeently  finished,  but 
differs  from  that  vessel  in  having  slightly  greater  beam  and  less 
draught,  giving  hor  a  slightly  increased  displacement. 

She  was  laid  down>in  the  imperial  yard  at  Danzig  July  16,  IIKK), 
and  launched  April  1,  11*01. 

Her  dimensions  are:  length,  203  feet  5  inches;  bcnni,  32  feet; 
draught,  10  feet  2  inches;  displacement,  977  tons. 

She  is  without  armor  and  has  notorpedo  armament.  The  armament 
consists  of  two  4-in.  R.  F.  guns,  six  1-pdr.  K.  F.  guns,  and  two 
8-millimeter  niachine  guns. 

Her  engines  are  of  the  vertical  triple-expansion  type,  driving  twin 
screws,  and  should  develop  1,300  i.  h.  p.  and  give  a  speed  of  13.5 
knots.  Her  maximimi  coal  supply  is  240  tons,  giving  her  a  steaming 
radius  of  3,000  miles  at  10  knots  speed. 

The  complement  will  be  127  men. 

High  Sea  Tokpbiki  Boats. 

The  division  of  high  sea  torpedo  boats  (torpedo-boat  destroyers)  to 
be  known  as  S-96  to  S-101,  has  been  completed  during  the  year. 

They  are  of  the  following  dimensions:  length,  2^1  feet;  beam,  ^1 
feet  6  inches;  draught,  10  feet;  displacement,  350  tons;  i.  h.  p.,  5,4IX>; 
speed,  26  knots. 

They  will  carry  five  SO-millimeter  guns  and  three  torpedo  tubes. 
It  is  reported  that  one  of  these  is  to  be  a  submerged  tube. 


This  new  gunboat  of  the  type  of  the  Siboga  was  completed  in  IftOO, 
and  it  is  now  in  service  in  the  Dutch  E^st  Indies. 

Her  dimensions  are:  length  over  all,  176  feet  3  inches;  between 
perpendiculars,  166  feet;  beam,  31  feet;  mean  draught,  10  feet  3  inches; 
displacement,  810  tons. 

She  has  do  armor  protection. 

Her  armament  consists  of  two  4.1-in.  35-ca1.  guns,  one  forward 
and  one  sft,  each  about  17  feet  above  the  water-line;  four  1-pdr,  R.  F. 
guns,  carried  on  platforms  on  the  main  deck,  which  raise  them  just 
above  the  rail,  two  abreast  the  smoke-pipe  and  two  under  the  middle 
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of  the  boats  just  forward  of  the  mainmast;  two  37-millimet«r  revolv- 
ing cannon  on  the  ends  of  the  bridge;  one  12-pdr,  for  landing  service, 
and  one  12-pdr,  mortar. 

She  carries  no  ttail,  itwt  two  pole  masts,  and  one  smoke  pipe. 

There  are  two  vertical  triple-expansion  three -cylinder  engines, 
diameters  of  cylinders  13.5,  20,  and  30  inches,  with  stroke  of  18  inches. 
Steam  pressure,  180  pounds;  i.  h.  p.,  1,000;  speed,  13  knots;  pro- 
pellei-s,  four  bladed,  bronze,  diameter  7  feet  3  inches;  pitch,  7  feet  10 
inches.  She  has  three  boilei-s,  two  main  and  one  auxiliary.  They  are 
cylindrical,  the  main  boilers  10  feet  in  diameter  and  12  feet  long,  the 
auxiliary  6..')  feet  in  diameter  and  8.5  feet  long.  •  Forced  draft  is  pro- 
vided f<»r  on  Howden's  system. 

HVOBA  AND  KCTLLA. 

These  two  torpedo  boats  were  finished  in  1900,  having  been  built  by 
Yarrow  &  Co.,  in  England,  and  are  for  use  in  the  Dutch  East  Indian 
colonies. 

They  are  130  feet  long  and  13  feet  6  inches  beam,  and  have  a  dis- 
placement of  about  StO  tons.  Their  guaranteed  speed  on  official  trial, 
carr3ing  16i  tons,  for  three  hours,  was  25 knots. 

The  general  arrangement  of  these  boats  is  similar  to  what  is  cus- 
tomary in  vessels  of  this  class,  the  screw  space  being  forward  and  the 
officers  and  petty  officers  having  their  cabins  aft.  The  ma<ihinei'y 
consists  of  a  set  of  inverted  triple-expansion  surface-condensing 
engines,  indicating  alwut  1,200  horsepower.  The  air  and  feed  pumps 
are  driven  off  the  forward  end  of  the  crank  shaft. 

The  special  features  alwut  these  engines,  in  which  they  differ  fi-om 
those  of  other  toi-pedo  boats,  is  the  system  of  forced  lubrication  which 
has  been  adopted,  the  working  part  of  the  engines  l>eing  completely 
encloswl.  This  plan  has  been  introduced  with  great  success  in  many 
types  of  land  engines.  It  consists  in  enclosing  the  engines  completely, 
making  the  bottom  of  the  torpedo  boat,  as  it  were,  the  bottom  of  a 
tank  to  contain  oil.  A  small  pump  is  provided  for  pumping  the  oil 
from  the  Iwttom  of  this  tank  and  forcing  it  through  numerous  pipes 
led  to  the  different  bearings.  There  is  nothing  new  in  this  sy^m  of 
lubrication,  which  has  been  adopted  somewhat  extensively  for  station- 
ary engines,  but  this  is,  it  is  believed,  the  first  time  that  it  has  been 
fitted  on  boai-d  a  ship.  It  has  the  advantage  of  giving  a  very  large 
supply  of  oil  to  all  the  beariugs,  as,  of  course,  with  this  system  the  oil 
is  recovered  and  used  over  and  over  again,  while  with  the  ordinary 
system  one  is  limited  in  a  great  meiLsure  in  the  supply  of  oil,  as  what 
is  used  is  mostly  lost.  Therefore,  this  arrangement  enables  an  over- 
whelming quantity  of  oil  to  be  supplied,  which  is  undoubtedly  a  good 
thing,  combined,  as  It  is,  with  no  waste  or  no  appreciable  waste.     The 
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greftt  advantaf^  of  foi'ved  lubrication  in  thnt  all  anxiety  on  the  pai't  of 
the  engineering  staff  is  set  at  rest  as  regards  this  point,  which  is  one  of 
the  most  important  in  the  proper  working  of  fast-running  machinery. 
Asa  consequence,  a  small  engine-room  staff  may,  in  case  of  emergency, 
(Ontrol  the  machincrj',  as  the  lubrication,  being  self-acting,  does  not 
require  attention.  This  might  be  a  circumstance  of  the  very  fii-at 
importance  in  time  of  war,  when  engineers  and  artificers  may  Iw  \'ery 
acarce  indeed. 

There  in  a  eentrifugal  cireulating-pump  with  its  engine,  for  siipply- 
iog  the  condenser  with  water;  an  evaporator  and  diijtilling  plant,  in 
duplicate;  steam  steering-engine  and  air-compressor;  also  dynamo  for 
electric  lighting.  There  is  an  overhead  fan  and  fan  engine  in  the  tire- 
room,  between  the  two  boilers,  for  forced  draft. 

The  boilers  are  of  the  Yarrow,  water-tube  ty\>e,  with,  of  coui-se, 
straight  tubes. 

There  if*  a  Worthington  pump  engine  in  the  fire-room  for  feeding 
the  lK>ilers  when  the  main  engines  arc  not  working.  The  bunkers 
hold  alK>ut  18  ton-s  of  coal.  The  armament  consists  of  thi-ee  18-in. 
swivel  torpedo  tubes,  and  two  6-pdr.  R.  F.  guns. 

Both  of  these  vessels,  after  their  regular  official  trial,  have  had  full 
speed  trials,  to  show  their  capabilities  when  burning  astntki,  by  means 
of  Holdcn^s  spi'aying  apparatus,  with  which  the  vessels  are  fitted.  It 
haji  l>een  shown  by  these  trials  that  there  \n  no  diificulty  in  burning 
this  oil,  and,  as  it  is  plentiful  in  the  Dutch  I-^st  Indies,  there  is  no 
doubt  it  will  be  found  an  important  adjunct  to  vatd.  It  is  propo.sed  to 
burn  the  two  in  combination. 

OPHIK  CliASS. 

Three  first-class  torpedo  boats  o£  this  class  have  l»ecn  built  by  Yarrow 
&  Co.,  at  Poplar.  They  are  of  the  Austrian  lioa  type,  and  have  l>een 
named  Ophir,  Pangrango,  and  Rlndjani. 

The  first  was  launched  March  6,  1901,  the  second  April  17,  IStOl, 
and  the  third  July  2,  1901.  The  first  two  have  had  succes.sful  steam 
trial.s,  which  will  be  noted  under  that  head. 

Their  dimensions  are:  length,  162  feet  6  inches;  beam,  15  feet  3 
inches;  draught,  7  feet  4 inches;  displacement,  115  ton,-;;  i.  h.  p.,  l,S)l)0; 
spe«d,  26  knots. 

The  armament  will  comprise  two  50-millimeter  R.  F.  guns  and  three 
torpedo  launching  tubes. 

These  boats  have  twin  screws  and  steam  is  supplied  by  two  boilers 
of  equal  size.  Arrangements  are  made  so  that  either  coal  or  oil  may 
be  used  for  firing,  the  oil  burners  being  on  Holden's  system. 


ITAlY. 

BMIHA  BLKKl  ITO  TITTOUO  RliniELB. 

These  new  battleships  represent  a  novel,  or  practically  novel,  type, 
there  being  no  ship  that  they  can  be  described  as  evolutions  from. 
The  first  is  to  be  built  at  Spezia  and  the  second  at  Castellammare. 

The  dimensions  have  been  reported  as  differing,  but  later  reports 
say  they  will  be  identical  in  every  respect  There  is  a  report  that 
the  first  will  carry  three  12-in,  guns,  but  this  can  not  be  verified. 

Their  dimensions  are:  length,  between  perpendiculars,  435  feet; 
length  over  all,  475  feet;  beam,  76  feet;  mean  draught,  35  feet  10 
inches;  displacement,  12,625  tons. 

Protection  will  be  given  by  an  all-around  belt  at  the  water-line,  10 
inches  thick  amidships,  and  4  inches  thick  at  the  extremities.  The 
protective  deck  will  be  4  inches  thick,  splinter  deck  2  inches  iJiick. 
Bulkheads  and  barbettes  will  be  8  inches  thick;  barbette  hoods,  side 
above  the  main  belt  from  forward  turret  to  abreast  main  mast  and  the 
8-in.  turrets,  6  inches  thick;  and  the  conning  tower  10  inches  thick. 
All  the  armor  will  be  Terni  make. 

The  armament  will  consist  of  two  12-in.  guns  in  turrets  forward 
and  aft,  twelve  8-in.  R.  F.  guns  in  six  turrets,  three  on  each  side, 
the  amidships  turrets  being  one  deck  above  the  others;  twelve  12- 
pdr.  R.  F.  guns;  two  12-pdr.  boat  and  field  guns,  and  twelve  3-pdrs. 
Iliere  will  be  four  submerged  torpedo  tubes. 

They  will  be  supplied  with  triple-expansion  engines,  driving  twin 
screws.  The  estimated  power  is  19,000  i.  h.  p.,  giving  a  speed  of 
21  to  22  knots.    The  type  of  boilers  has  not  yet  been  decided  upon. 

The  normal  coal  supply  is  1,000  tons,  maximum  capacity  2,000, 
which  will  give  a  radius  of  action  of  10,000  miles  at  aspeedof  10  knots. 

The  tank  trials  of  the  model  have  given  a  speed  of  23  knots. 

The  ships  are  to  have  two  signal  masts  and  three  smoke-pipea  in  a 
fore-and-aft  line,  the  abolition  of  the  military  mast  being  noticeable. 
The  principtd  point  about  the  armament  is  the  omission  of  tbe  6-in. 
gun  and  adoption  of  the  8-in.  R.  F.  guns,  which,  however,  is  more  in 
line  with  our  practice  than  with  that  of  foreign  navies. 

A  feature  of  these  ships  is  their  relatively  low  freeboard,  though 
they  are  higher  forward  than  other  Italian  battleships,  which,  built  as 
they  are  to  operate  in  peaceful  waters,  do  not  need  much  freeboard. 
The  raised  bow  is  advantageous  for  high  speeds,  and  the  ships  are  cer- 
tainly flyers,  the  more  so  as  the  model  implies  a  speed  of  23  knots; 
that  is  to  say,  these  battleships  will  equal  tbe  swiftest  armored  cruiser 
building.  They  arc  weak  in  heavy  guns,  but  the  four  upper  deck 
8-in.  represent  an  equivalent  weight  and  are  presumably  chosen  in  pref- 
erence to  a  couple  more  12-in.  guns.  Altt^ether  the  ships  represent 
something  new  in  naval  architecture.     Italy  gave  us  the  "  protected 
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eroiser  "  in  the  TtdUa  and  Lepanto;  she  hae  now  given  the  world  a  new 
ideft  for  battleships.  It  remaina  to  be  Been  whether  other  nations  will 
follow  suit.  If  they  do,  if  22-knot  battleships  are  to  be  the  order  of 
the  daj,  all  armored  cruisers,  as  we  have  them — built  or  building — 
will  have  loat  their  raiton  d'Stre,  for  this  new  Italian  design  is  a  bold 
attempt  to  do  away  with  compromise  and  specialization  by  putting  all 
the  qualities  most  needed  for  war  into  one  ship.  Whether  the  idea  is 
aonitd  can  not  be  said,  but  there  is  a  balance  of  probability  in  its 
hror.  In  any  case,  if  these  ships  are  a  success,  they  will  profoundly 
affect  the  future  of  war-ship  designs. 

KMIINA  MUUIBEBm. 

'Hiltj  first-clasa  battleship  was  laid  down  at  Spezia  Noveml>or  20, 
1898,  and  lauocbed  May  30,  1901. 

Her  dimensions  are:  length  between  perpendiculars,  426  feet  6 
inches;  beam,  78  feet  2  inches;  mean  draught,  27  feet;  displacement, 
13,436  tons. 

The  vessel  baa  a  ram  bow,  raised  forecastle,  two  mast^  with  military 
tope  and  signal  yards,  three  smoke-pipes,  bridge  and  conning  tower 
forward  of  foremast 

The  protection  consists  of  a  complete  water-line  belt  0  inches  thick 
in  the  wake  of  the  redoubt,  a  distance  of  about  263  feet,  decreasing  in 
thickness  toward  the  ends  of  the  ship.  Above  this  belt  the  sides  are 
protected  by  6  inch  armor  along  the  whole  length  of  the  redoubt. 
The  barbettes  for  the  12-in.  guns  are  8  inches  thick,  and  the  turrets 
for  the  8-in.  guns  6  inches  thick.  The  protective  deck  is  1.6  inches 
thick  in  the  amidships  portion,  and  3.15  inches  thick  on  the  slopes. 
As  a  special  protection  against  torpedoes  a  stratum  of  coal  is  to  be 
placed  below  the  protective  deck  inside  the  hull,  the  Italian  naval  con- 
structors considering  coal  one  of  the  most  effective  means  of  protec- 
tion against  severe  shocks.  The  central  part  of  the  vessel  under  the 
whole  length  of  the  redoubt  has  a  double  bottom,  and  there  are  many 
water-tight  compartments  formed  by  transverse  and  longitudinal 
bulkheads. 

The  armament  has  been  the  subject  of  many  alterations.  The  latest 
reports  give  the  following  as  the  number  and  distribution  of  the  guns: 
Four  12-in.  guns  in  two  hooded  barbettes,  forward  and  aft;  four 
8-in.  R.  F.  guns  singly  in  turrete,  two  on  each  side;  twelve  6-in. 
R.  F.  guns  in  broadside,  six  on  a  side,  in  an  armored  redoubt;  sixteen 
12-pdr.  B.  F.  guns;  eight  3-pdr.  R.  F.  guns  on  the  bridge  and  super- 
structure; two  12-pdr.  boat  and  field  guns,  and  four  mitrailleuses. 
Here  are  four  torpedo  tubes,  of  which  three  are  submerged. 

The  moUve  power  is  supplied  by  two  four-cylinder  triple-expansion 
engines  capable  of  developing  19,000  i.  h.  p.  with  forced  draft,  which 
should  give  a  speed  of  20  knots  per  hour.  Under  natural  diaft,  with 
16,000  i.  h.  p.,  the  speed  is  expected  to  be  19  knots. 
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Steam  is  supplied  by  twentj' -eight  water-tube  boilers  of  the  Niclausse 
type  placed  forward  of  the  engines  in  three  large  cumpartmcnts. 
There  are  three  smoke-pipes,  two  abreast  and  the  third  abaft  this  pair. 
The  guns,  ammunition  hoistii,  and  many  of  the  auxiliaries  are  worked 
by  electricity  supplied  by  four  dynamos.  Eight  search-lights  are  pro- 
vided. The  maximum  coal  capacity  ia  2,IXKI  tons,  giving  a  radius  of 
action  at  10  knots  of  10,000  miles. 

The  complement  will  be  36  officei-s  and  fi55  men, 

Dl  BDU— KITKO-VSTm— KTKILH. 

These  torpedo-lK>at  de8tn>yei-s  have  I>een  (roinpletrd  at  Elhiiig  within 
the  past  year. 

Their  dimensions  are:  length,  200'  foet;  beam,  iil  feet  7  inches; 
maximum  draught,  H  feet  9  inches;  displacement,  320  tons. 

The  armament  consiats  of  one  12-pdr.  and  five  6-pdr.  R.  F.  guns 
and  two  above-water  torpedo  tubes. 

The  engines  are  designed  for  8,000  i.  h.  p.  and  a  siMwd  i>f  SO  knots. 
The  boilers  are  of  the  Belleville  type, 

JAPAN. 

ABIHI  AND  HAT8UHI!. 

These  l>attlesbips  of  the  Shihi^hiiiM  class  have  l)een  completed  and 
placed  in  service  during  the  pa»t  year.  Although  similar  to  the 
Shikishima  in  general  design,  they  are  larger  hy  350  tons  and  aiv 
improvement-*  on  that  ship  in  many  respects,  and  are  among  the  niosi 
formidable  battleships  afloat. 

The  Axahl  wa«  built  by  John  Bi-own  &  (jo.,  at  (ilasgow,  laid  down 
July  5,  1897,  and  launched  March  IS,  18it9;  while  the  IfatMime  was 
built  by  Armstrong,  Whitworth  &  Co.,  at  Newcastle,  laid  down  Sep- 
tember 24,  1S97,  and  launched  June  27,  1HH9. 

Their  dimensions  are: 

Length  between  perpendiculars 400  feet. 

Length  over  all 425  feet  6  inches. 

Breadth,  extreme 75  feet  2i  in.hes. 

Depth  molded «  feet  l\  inches. 

Normal  mean  drai^ht 27  feet  .1  indies. 

Dieplarenient 15, 200  tone. 


They  are  built  of  steel  throughout,  and  the  framing  is  on  the  bracket 
system.  The  ram,  stem,  sternpasts,  and  shaft  bmckete,  arc  malleable 
steel  castings.  There  are  four  principal  decks,  lower,  middle  or  pro- 
tective, main,  and  upper;  the  plans  of  these  and  of  the  boat  deck,  etc., 
have  been  reproduced.  Below  the  protective  de*'k  the  framing  is 
very  uniform,  the  spacing  amidships  in  the  wake  of  the  citadel  being 
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48  iDcheH;  nbove  the  protective  deck  in  the  wake  of  the  citadel,  how- 
ever, the  frames  are  spaced  24  inches  apart;  'forward  of  and  abaft  the 
citadel  the  spacing  is  86  inches.  The  frames  within  the  limits  of  the 
double  bottom  are  5  by  3i  inches  by  12  pounds,  and  reverse  frames 
with  15  pound  brackets,  and  there  are  a  great  number  uf  solid,  water- 
tight floors  throughout  the  ship.  Forward  of  and  abaft  the  double 
bottom  the  framing  is  of  the  ordinary  type,  consisting  of  6  by  3^  by  3 
inchcM  by  15  pound  Z-bars  split  at  (he  bottom,  one  half  forming 
reverse  bar  and  the  other  the  frame.  In  the  wake  of  the  armor  at 
the  forward  and  after  ends  the  framing  is  of  Z-bars  10  by  3i  by  3i  by  | 
inches,  with  a  strong  longitudinal  girder  midway  between  the  dt^ck^. 
llie  longitudinal  framing  is  very  thorough,  no  fewer  than  Jive  l<mgi' 
bidinals  being  worked  between  the  center  keel  and  the  protective  deck, 
and  two  are  water-tight  The  depth  between  the  outer  and  inner 
bottoms  is  42  inches,  which  gives  sufficient  room  for  e^v  at-cess  to  all 
parts  of  the  double  bottom.  The  outer  shell  plating  aver^es  25 
pounds  in  weight,  and  the  inner  bottom  plating  is  of  a  wc^ight  of  15 
pounds.  The  center  girder  and  the  middle  strake  of  the  inner  bottom 
plating  are  made  specially  strong,  so  as  to  resist  any  undue  strain 
when  the  vessel  is  docked.  There  are  eleven  main  water-tight  trans- 
verse bulkheads,  extending  from  the  keel  to  the  upptn-  deck.  1'he 
bulkhead  plating  is  of  a  weight  of  15  pounds  below  the  water  line 
and  12i  pounds  above,  well  stiffened  by  vertical  and  horizontal  angle 
and  channel  bars.  There  are  261  water-tight  compartments,  all  of 
which  have  "been  thoroughly  tested.  Such  coraplet^^  divisitm  should 
prove  of  great  value. 

On  either  side  of  the  ships,  under  the  protective  deck,  there  are 
arranged  ammunition  passages  for  the  length  of  the  citadel.  The  pas- 
sBge.-i  are  very  roomy,  and  have  been  designed  with  the  object  of 
having  as  straight  a  run  through  as  possible,  and  to  have  the  fewest 
obstacles  in  the  way  of  the  service  of  ammunition  to  the  various  guns. 

The  coal  bunkers  are  arranged  both  above  and  below  the  protective 
deck,  having  a  capacity  in  all  of  about  2,000  tons.  They  are  sti-ongly 
constructed,  and  are  fitted  with  all  the  modern  conveniences  foi'  the 
transfer  of  coal  from  the  bunkers  to  the  firo-i-oouis.  The  wing  cxim- 
partments  are  also  adapted  for  the  stowage  of  coal. 

One  of  the  features  of  the  vessels  is  the  omission  of  wood  whem 
it  wa-i  at  all  possible.  Experiments  have  been  carried  out  at  Clyde- 
bank, and  it  has  been  found  possible  to  completely  fit  up  a  <»bin  with- 
out the  use  of  any  wood  whatever.  All  fittings,  such  as  the  stands 
for  wash  basins,  drawers,  berths,  book  racks,  etc.,  are  made  of  sheet 
steel,  and  so  far  as  appearance  goes  there  is  no  difference  from  a  similar 
cabin  fitted  with  wood.  Of  course  it  has  been  the  practice  for  several 
years  back  now  to  fit  all  the  cabin  bulkheads  with  steel,  and  such  is 
the  case  in  the^e  vessels.     As  regards  the  comparisons  in  weight  or 
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price,  there  is  not  much  to  choose  between  wood  and  sheet  steel.  Then, 
again,  in  the  matter  of  i^ood  for  decks  the  same  principle  has  been 
adopted.  All  wood  on  decks  that  could  be  done  without  has  been 
omitted,  and  corticene  laid  in  its  place. 


The  amiored  protection  is  very  complete.  The  plates  are  of  steel 
treated  by  the  improved  Hsrvey  nickel-steel  process.  The  arrange- 
ment consiHbi  of  the  now  usual  forward  and  after  barbettes  placed  at 
the  ends  of  the  central  citadel.  The  main  belt  is  250  feet  long  amid- 
ships; the  total  depth  of  this  belt  is  8  feet  %  inches  and  the  lower  edge 
of  the  belt  Ik  5  feet  C  inches  below  the  normal  water  hne,  and  the 
upper  edge  2  feet  8  inches  above  it.  The  maximum  thickness  of  thi» 
belt  is  9  inches.  The  trial  plates  were  subjected  tn  three  blows  of  an 
energy  of  7,208  foot-tons,  and  stood  the  test  admirably.  The  central 
citadel  of  armor  is  completetl  by  ti^verses  or  bulkheads  extending 
obliquely  across  the  ship  and  inclosing  the  bases  of  the  barbettes, 
which  protect  the  positions  of  the  heavy  guns.  Forward  of  and  abaft 
this  main  belt  the  protection  of  the  water-line  region  of  the  ship  is 
completed  by  armor  carried  to  the  bow  and  stem. 

This  armor  varies  in  thickness  from  5  to  7  inches.  Above  the  main 
belt  the  uides  from  the  top  of  the  main  belt  to  the  main  deck  in  the 
wake  of  the  citadel  are  covered  with  armor  of  a  thickness  of  6  inches. 
The  traverses  or  bulkheads  are  fitted  with  armored  doors  for  afford- 
ing convenient  means  of  communication  along  the  deck  when  in  port. 
The  protective  or  middle  deck  amidships  is  sloped  so  that  the  edge 
comes  to  the  bottom  of  the  main  belt.  Forward  and  abaft  the  citadel 
the  protective  or  lower  deck  is  at  a  lower  level.  It  will  thus  be  seen 
that  the  protection  of  the  vitals  of  the  ships  is  almost  perfect.  The 
protection  of  the  armament  is  arranged  in  a  very  thorough  manner. 
For  the  12-in.  guns  at  the  extremities  circular  barbettes  rise  from 
the  protective  deck  to  a  height  of  22  feet  4  inches  above  the  normal 
water  line.  The  maximum  thickness  of  the  barbette  armor  is  14 
inches.  The  guns  of  the  main  armament  are  protected  by  6  inch 
shields,  which,  of  course,  revolve  with  the  guns.  Each  6-in.  gun  is 
enclosed  in  a  casemate  with  an  armored  front  6  inches  thick  and  rear 
plating  ^  inches  thick.  The  armor  on  the  main  conning  tower  for- 
ward is  14  inches  thick,  and  on  the  after  one  3  inches.  The  main  deck 
in  the  wake  of  the  citadel  has  a  thickness  of  1  inch,  and  thus  affords 
additional  protection  from  any  shells  which  find  their  way  in  above 
the  main  deck. 

The  main  armor  and  barbetb^s  have  been  strongly  framed  and  fast- 
ened. The  belt  armor  backing  is  of  teak  and  has  a  thickness  amid- 
ships of  4  inches,  varying  toward  the  ends  of  the  ships.  The  backing 
behind  the  barbette  armor  is  also  4  inches  thick.     The  armor  bolts 
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range  from  4i  to  2  inches  in  diameter  and  are  tapped  into  the  plat«s 
from  5  to  2i  inches.  The  bolts  are  fitted  with  white  hempen  grom- 
Dieta  saturated  with  white  lead  and  having  well-;Btting  teak  pluga  driven 
over  the  heads.  The  armor  of  the  conning  tower  forward  ia  the  only 
exception  to  the  use  of  Harveyized  nickel-steel;  the  curvature  of  the 
phtes,  it  was  found,  was  too  great  to  enable  this  class  of  steel  to  be 
snccessf  ully  employed.  The  plates  in  this  case  are  consequently  made 
of  ordinary  Harveyized  steeL  The  tower  armor  is  U  inches  thick,  and 
the  screen  plate  12  inches  thick.  The  crown  plate  is  3  inches  of  nickel- 
steel  The  tube  housing,  for  voice  pipes,  etc.,  is  of  forged  steel,  and 
has  a  diameter  of  2i  feet  outside  and  is  8  inches  thick  (fig.  3).  The 
ammunition  trunks  for  the  6-in.  guns  are  2  inches  thick,  and  have 
cofferdams  fitted  around  them  at  the  protective  deck. 


The  armament,  which  is  of  Elswick  design  and  manufacture,  consists 
of  four  12-in.  guns  mounted  in  pairs  forward  and  aft.  The  axes  are 
at  a  commanding  height  above  the  water,  and  each  pair  of  guns  com- 
mands an  arc  of  training  of  240  degrees,  viz,  120  degrees  on  each  side  of 
the  fore-and-aft  line  of  the  ship  (fig.  4).  All  the  loading  and  sighting 
operations  are  carried  out  under  cover  of  the  thick  armored  barbettes 
already  described  (fig.  8).  There  are  fourteen  6-in.  R.  F.  guns 
installed  on  board,  eight  on  the  main  and  six  on  the  upper  deck.  Four 
guns  can  be  trained  directly  ahead  and  four  directly  astern,  and  the 
total  arc  of  training  of  each  of  the  6-in.  guns  is  120  d^^ees.  Each 
is  enclosed  in  an  armored  casemate  before  mentioned,  so  designed  as 
to  give  effective  protection  to  the  gun's  crew,  either  from  the  direct 
fire  of  the  enemy  or  from  the  secondary  effects  of  the  explosion  of 
shell  in  the  between  decks  (figs.  4  and  5).  There  is  quite  a  host  of 
emaller  guns,  and  they  are  all  placed  in  what  in  considered  the  most 
effective  positions  for  them,  as  shown  in  the  plans  (tigs.  4  and  5).  There 
are  twenty  12-pdrs.,  eight  S-pdrs,,  four  3i-pdrs.,  and  several  Maxim 
riSes.  Four  submerged  toi-pedo  tubes  are  carried  in  two  rooms,  one 
at  each  end  of  the  vessel.  The  tubes  are  suited  for  dincharging  Ig-in. 
torpedoes,  of  which  16  are  supplied.  The  vedette  boats  are  fitted 
witb  tabes  for  discharging  14-in.  torpedoes. 

The  following  is  the  supply  of  ammunition  carried  for  the  larger 
guns  of  the  main  and  secondary  batteries:  Forty-five  rounds  for  each 
of  the  12-in.  gane,  400  rounds  for  each  of  the  6-in.  guns,  and  600 
rounds  for  each  of  the  12-pdr.  guns.  The  total  weight  of  amumnition 
carried  is  450  tons. 

The  stowage  of  ammunition  has  been  so  devised  as  to  lead  to  the 
minimum  of  transport  and  to  the  entire  avoidance  of  the  crossing  of 
lines  of  supply  to  guns  of  different  calibers.  This  is  rightly  consid- 
ered a  matter  of  great  importance  and  will  tend  to  simplicity  and 
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certainty  in  time.  <»f  action.  The  magazines  and  shell  rooms  for  ih& 
12-in.  gunti  are  in  the  hold,  and. the  shell  and  ammunition  can  bo 
transferred  from  t)iem  by  means  of  hydraulif  hoists,  and  the  gun  eaa 
be  loaded  at  an^'  postilion  of  training.  The  magazine.s  and  shell  rooms 
for  the  6-in.  gunij  are  arranged  on  the  platform  deck,  and  the  ammu- 
nition is  transferred  to  the  various  positions  along  the  ammunition 
passage.  Spacious  ammunition  lobbies  have  been  arranged  for  the 
easy  working  of  the  ammunition,  and  while  the  ship  is  in  action  there 
is  little  chant*  for  congestion  daring  the  service  of  amnmntion. 
Winches  are  placed  in  the  ammunition  pasa^e  immediately  under- 
neath the  6-in.  hoist,  and  by  means  of  an  endless-chain  system  the 
funmunition  is  delivered  to  the  various  casemates.  The  m^azines 
for  the  smaller  guns  are  in  the  hold  and  on  the  platform  decks,  whence 
the  ammunition  ia  conveyed  by  band  to  the  respective  guns.  The 
numerous  voice  pipes  which  are  fitted  form  a  most  important  feature 
in  these  vcsselrt.  By  means  of  these  the  ships  can  I>e  directed  from  a 
very  lai^  numl)er  of  different  positions,  and  in  at^tion  this  will  prove 
invaluable  as  a  means  for  fighting  the  ship.  The  two  rnast^  have  mili- 
tarj-  tops,  on  which  are  mounted  several  of  the  smaller  guns.  Above 
the  military  tops  are  platforms,  on  which  are  placed  search-lights. 
The  after  masts  are  fitted  with  a  large  derrick  for  boat  hoisting  pur- 
poses.    There  are  also  two  yards  on  each  mast  for  signaling  purposes. 


The  shijis  arc  propelled  by  two  seta  of  three-cylinder  triple-expan- 
sion engines.  Each  of  the  two  sets  is  designed  to  develop  8,000  j,  h.  p., 
giving  a  combined  indicated  power  of  16,000. 

Each  set  of  engines  is  placed  in  a  separate  enginc-rooiu,  divided  by 
a  longitudinal  water-tight  bulkhead,  which  extends  the  whole  length  of 
the  mat^hinery  spwe.  Em^h  engine  room  is  in  all  respects  similar  to 
but  entirely  independent  of  the  other. 

The  main  engines  are  uf  the  verti(^»l  inverted  typo,  supported  on 
cast-iron  columns  at  the  Iwck,  and  inclined  wrought-steel  columns  at 
the  fr<)nt.  The  soloplatt's  or  main  bearing  fraiiu'-s,  which  are  made  of 
the  cHst-st4}el  skeleton  type  to  insure  lightness,  are  strongly  bolted 
together  so  as  to  form  one  homogeneous  stiff  foundation  for  the 
engines.  All  the  cylinders  are  fitted  with  separate  liners,  and  ai-e 
steam  jacketed.  The  diameter  of  the  high-pressure  cylindei-s  is  324 
inches;  that  of  the  intermediate-pressure  cylinders,  is  52  inches;  and 
that  of  the  low-pressure  cylinders,  85  inches;  all  having  a  stroke  of  4 
feet.  The  high  and  mtermediate-pressure  cylinders  are  titt«d  with 
piston  vahcs  of  the  inside  type,  having  approved  adjustable  packing 
rings;  whilst  the  low-pressure  cylinders  are  fitted  with  triple-ported 
fiat  slide  valviw,  having  a  special  type  of  relief  frame  fitted  at  the  back 
to  relieve  them  of  steam  pressure.     The  weight  of  all  the  valves  is 
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snitaMy  balanced  in  order  to  reduce  the  strain  on  the  valve  gear  bb  far 
aaposjiible:  the  latter  ja  of  the  double-eccentric  link-motion  type.  The 
ojiinders,  which  are  entirely  independent  castings,  are  conncftcd 
hy  attachment')  which,  while  allowing  for  the  expansion  of  the  differ- 
ent parts,  insure,  at  the  same  time,  longitudinal  stiffness;  and  to 
further  increase  their  stability  in  the  event  of  ramming,  etc.,  strong 
,  stmts  are  fitted  between  the  high-pressure  engine  and  the  forwai-d 
stnicture  of  the  vessel,  as  well  as  traTisversely  between  the  respewti^c 
cylinders  in  each  engine  room. 

The  air  pumps  are  not  worked  by  levers  in  the  usual  manner  from 
the  main  engines,  but  are  entirely  separate.  Close  under  the  main 
rondensers  are  placed  a  pair  of  direct-driven,  single-acting  air  pumps, 
■ctitated  by  steam  cylinders  working  on  the  compound  principle,  the 
pumps  running  at  a  speed  of  30  strokes  per  minute.  The  suction 
pipes  of  these  air  pumps  are  cross- con  nee  ted,  so  that  at  lower  speeds 
tbf  one  set  of  pumps  suffices  for  both  engine  rooms,  which  may  prove 
of  great  advantage  in  the  event  of  accidents.  The  main  condensers, 
which  ai-e  built  of  riveted  brass  plates,  are  placed  in  the  wings  of  the 
ship,  and  have  a  collective  cooling  surface  of  16,00<)  square  feet. 
Adjacent  to  them,  at  the  after  engine-room  bulkhead,  arc  placed  two 
auxtliar}-  (t>ndcnser6,  one  in  each  engine  room,  having  a  combined 
fooling  surface  of  2,2^0square  feet.  Water  is  circulated  through  the 
condensi-rs  hy  two  IS  inch  centrifugal  circulating  pumps,  each  driven 
hy  independent  engines,  having,  in  addition  to  suctions  from  the  -sea, 
the  usual  bilge  connections. 

Steam  is  supplied  by  watcr-tnbe  lioilers  of  the  latest  Ik^Uevillc 
economiiier  type,  working  at  a  prensurc  of  3<M)  jxtunds  per  wiuare  inch, 
which  will  >>e  reduced  at  the  engines  to  250  pounds. 

The  lK>ilcrs  arc  placed  in  three  separate  compartments,  th«^re  iM'ing 
in  all  live  tire-rooms  nmning  athwartships.  The  f<»rward  and  nii<ldle 
groups  cont^ist  of  10  boilers,  placed  5  in  a  row,  back  to  bai^k;  and 
the  aftermost  group  consists  of  a  single  row  of  5  iKiilers.  There  nre 
thus  25  Iwilers  with  etwnomizers,  viz.  15  boilers  having  eight  clementti 
and  seven  pairs  of  tubes;  10  boilei-s  having  seven  element-  and  seven 
pairs  of  tubes;  15  economizers  having  eight  elements  and  ten  paii-s 
of  tubes;  and  10  econoniizei-s  having  seven  elements  and  U:n  jMiirs  of 
tubes. 

The  main  feed  system  cx^nsists  of  three  nmin  and  thit^e  auxiliarj' 
pumps  of  Weii-s's  double -mating  type. 

The  main  steam  supply  is  conveyed  l)y  two  lines  of  steel  steam 
pipes,  one  line  being  arranged  on  each  side  of  the  ship,  and  leading 
into  a  large  steam  separator  on  the  after  boiler-room  bidkhead.  Each 
line  of  niain  steam  piping  is  entirely  irtdependcnt  of  the  other,  as  are 
also  the  connecting  pipes  from  the  boilers  to  each  of  these  lines.  Any 
boiler  uiay  therefore  be  cut  off  from  the  steam  without  interfering 


with  the  performance  of  the  other»  in  the  compartment,  aa  may  aim 
any  compartment  from  which  these  main  steam  pipea  lead,  without 
affecting  the  working  of  the  other  compartment  Any  group  of 
boilers  may  supply  steam  to  any  of  the  euf^nes;  and  the  same  remark 
applies  to  the  feed  system. 


The  auxiliary  machines  are  very  numerous.  They  include  Brown's 
steam  tiller  and  telemotor  gear,  air  compressors,  engines  and  dynamos 
for  electric  power  and  lighting,  search-lights,  workshop  engines  and 
machines,  ventilating  fans,  refrigerating  machinery,  capstan  engines 
and  cable  gear,  combined  heating  and  ventilating  apparatus  for  crews' 
quarters  on  the  patent  thermo-tank  principle,  coaling  winches  and 
Temperley's  transporters,  boat-hoisting  winches. 

Steering  is  effected  from  different  positions  of  the  nhips  and  by 
alternative  methods.  The  chief  and  easiest  method  is  by  the  hydraulic 
telemotor,  which  is  used  in  ooniunction  with  the  steering  engine  in 
the  steering  compartment  aft. 

The  air-compressing  machinery  is  contained  in  two  rooms  on  the 
lower  deck.  The  machinery  is  used  for  charging  the  air  chambers  in 
the  locomotive  torpedoes,  the  air  of  course  actuating  the  propelling 
mechaniMm  of  the  weapon.  The  sensible  course  has  been  adopted  of 
keeping  one  end  of  tiie  ship  independent  of  the  other,  so  Uiat  one 
could  be  fought  after  the  other  has  been  put  out  of  action.  The 
hydraulic  machinery,  to  which  reference  should  be  made,  is  also  in 
two  engine  rooms  on  the  lower  deck.  The  power  is  used  for  operat- 
ing the  barbette  turntables,  hoisting  ammunition,  -elevating  and  load- 
ing guns.  The  rooms  are  all  well  ventilated,  a  point  which  is  not 
always  sufficiently  attended  to. 

The  ships  are  lighted  throughout  internally  by  electricity.  The 
engines  and  dynamos  for  this  purpose  are  of  (he  most  approved 
design,  and  the  electric  lighting  arrangements  are  complete  in  every 
respect  The  coal  bunkers  are  of  course  supplied  with  the  fixed 
lights  customary  in  the  most  modern  of  battleships.  Two  yard-arm 
reflectors,  each  with  eight  50-candlopower  80-volt  incandescent  lamps, 
are  also  fitted.  Six  Ncarch-light  projectors  are  placed  at  different 
positions  on  each  ship,  one  on  each  mast  and  one  at  each  end  of  Uie 
forward  and  after  bridges.  These  search-light  projectors  are  very 
powerful  and  are  fitted  with  automatic  carbon  feed  lamps,  those  in  the 
tops  l>eing  also  supplied  with  distant  controllers  with  water-t^ht 
Bifranner  switch.  Electric  lighting  is  arranged  also  for  distant  sig- 
naling purposes.  All  such  items  as  compasses,  telegraphs,  and  inslav- 
ments  on  the  upper  deck  and  bridges,  conning  towers  and  torpedo 
direction  towers,  the  bow  and  masthead  are  all  fitted  with  incandescent 
lights.     The  dynamos,  which  are  placed  In  a  room  on  the  middle  deck, 
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ftre  three  in  number,  of  600  nniperiM  80  volts.  All  wire  leads  arc  of 
the  best  high-conductivity  copper,  and  fonn  a  coaiplete  wire  circuit, 
nonrth  Iwing  formed  by  the  ship.  There  if  also  a  complete  system 
of  electric  bells  throughout  the  ship,  with  tell-tales  fitted  in  the  vari- 
OUK  important  poijitions. 

A  workshop  for  the  usa  of  the  engineers  han  been  arranged  on  the 
middle  det-k  amidships,  and  is  fitted  with  all  the  most  useful  of 
machines;  in  fact,  it,  is  really  a  floating  repair  shop.  Nothing  has 
been  omitted  which  would  facilitate  any  repairs  being  expeditiously 
cirried  out. 

For  ventilation  there  are  six  fans  dj-ivcn  by  steam,  arranged  three  for- 
mud  and  three  aft,  Mow  the  protective  deck  and  within  the  citadel. 
Hiese  supply  fresh  aii-  to  all  the  conipaitmenta  below  the  water  line, 
and  thus  all  hatches  can  be  (closed  when  in  action.  All  the  downuLsts  to 
these  fans  are  fitted  with  armored  gratings  where  they  pass  through 
the  armored  deck.s.  The  compartments  al«>vo  the  water  line  arc  venti- 
lated naturally  through  cowls.  Special  ventilation  is  piwided  for  the 
coal  bunkers,  all  of  which  exhaust  into  the  main  funnels.  There  has 
■Iso  been  adopted  in  the  crew's  quarters  of  this  vessel  a  patent  known 
IS  "Stewart's  patent  ventilating  thernio-tank,"  which  combines  heat- 
ingwith  ventilation,  and  can  be  regulated  as  requii'ed.  The  principle 
b  intended  to  combine  an  efficient  ventilating  system  with  an  improved 
uraagement  of  beating.  An  efficient  fomi  of  heater  is  combined  with 
■  steam  or  electrically  driven  fan,  and  placed  on  deck  or  outside  the 
ceuipartment  to  be  heated  or  ventilated.  This  heater  is  connected  to 
the  ventilating  tmnking  through  the  compartments  and  rooms,  and 
lay  required  volume  of  air  at  any  desired  temperature  can  be  delivered 
to  the  compartment.  By  a  suitable  arrangement  of  valves  on  the  con- 
nection to  and  from  thernio-tanks  air  may  lie  exhausted  from  the  com- 
pRrtment  to  the  atmosphere,  or  may  be  circulated  in  the  compartments 
through  the  beater,  and  thereby  raise  the  temperature.  It  may 
ilso  be  delivered  direct  into  the  ventilating  trunks  without  passing 
through  the  heater.  The  tempei-aturo  can  also  be  reduced  when  the 
vessel  is  in  hot  cliuiates  by  means  of  direct  expanded  air  from  a 
refrigerating  plant. 

The  capstan  and  cable  holders  are  actuated  by  a  vertical  inverted 
enjjine  having  two  cylinders,  each  16  inches  in  diameter  and  14  inch 
stroke.  The  whole  of  the  capstan  cable  holdeis  are  driven  from  the 
eogine  by  means  of  miter  gearing.  There  are  two  cable  holders  suita- 
ble for  the  size  of  the  cable  carried.  They  are  of  ciist  steel,  with  solid 
stops.  They  are  arranged  to  run  loose  on  their  sliafts  with  gun-metal 
bu&hes.  Each  holder  is  provided  with  one  wrought-stec!  reliever  fitted 
into  a  cast-iron  rubbing  block.  A  cast-steel  drumhead  is  fitted  firmly 
to  the  center  cable-holder  spindle  between  the  forecastle  deck  and  the 
upper  deck  to  enable  the  capstan  on  the  upper  deck  to  be  worked  by 
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hand.  There  is  uIho  a  vertical  inverted  capstan -engine  fitted  aft,  hav- 
ing two  cylinders,  each  10  inches  in  diameter  and  12  iiK-h  stroke,  and 
similar  in  construction  to  the  foi-ward  one.  A  warping  4iipstan  is 
also  fitted  on  the  upper  deck  aft,  and  is  arranged  to  work  l»y  hand  as 
well  as  steam.  The  lower  portion  is  in  the  form  of  a  cast-steel  cable 
holder  suitable  for  If  inch  cable.  The  body  of  the  i*pstan  is  porta- 
ble, and  the  head  is  arranged  to  take  a  full  set  of  (Mipttan  bai-s. 

The  anchors  and  cables  are  of  the  liest  make,  and  were  thoroughly 
tested  before  delivery.  There  are  four  bower  ani-hoi-s,  eaeh  of  120 
hundredweight,  ex-stock;  one  stream  anchor,  of  40  hundredweight, 
ex-stock;  three  kedge  anchors,  each  of  25  hundredweight,  ex-stock. 
These  anchors  are  all  of  the  latest  pattern.  They  arc  stowed  on  hill 
boards  specially  constructed  and  adapted  for  the  speedy  transit  of  tho 
anchor  overboai'd  when  they  arc  released.  There  ai-e  four  cables  of 
2^(  inch  stud  chain  and  one  cable  of  If  inch  stixiaui  chain.  These  ui-e 
stowed  in  lockers  constructed  forward  on  the  lower  deck,  and  are  so 
placed  that  they  are  convenient  for  the  cable  being  easily  led  to  the 
holders. 

They  are  amply  supplied  with  boats,  there  )>eing  no  fewer  than  16 
of  all  kinds.  These  boats  are  all  stowed  in  such  a  manner  that  they 
can  be  manipulated  in  the  easiest  fashion  when  required. 


And  now  to  consider  the  ships  from  the  habitable  point  of  view. 
Tho  accommodation  is  of  the  latest  and  most  approved  design,  and  the 
size  of  the  various  cabins  is  grcatei-  than  in  other  nations^  ships  of  a 
similar  type.  Commencing  with  (he  main  deck  aft  (fig.  5)  there  are 
arranged  there  the  suite  of  rooms  spc<-ially  designed  for  the  use  of  the 
admiral.  Here  we  find  a  day  saloon,  dining  saloon,  bedroom,  lobby, 
and  pantry,  with  bathroom  and  lavatory,  all  ari'anged  conveniently  to 
one  another.  These  apartments  are  all  fitted  appropriately  for  their 
respective  uses,  and  all  in  first-class  style.  The  paneling  of  the  day 
and  dining  saloons  is  of  a  light  nature,  and  the  furniture  is  in  keeping 
with  it.  The  bed  room,  which  is  fitted  with  a  brass  twdstead,  is  done 
up  in  enamel  white,  and  is  a  large  airy  apartment.  The  admiral  has 
also  a  day  cabin  arranged  on  the  upper  deck  in  the  after  deck  shelter 
(fig.  4).  This  cabin  is  similar  in  design  to  those  already  described. 
Adjacent  to  the  admiral's  quarters  on  the  main  decks,  rooms  arc 
arranged  for  the  captain,  commander,  chief  staff  offitrer,  and  six  other 
rooms  for  oflicci's  of  the  staff.  These  rooms  are  fitted  with  ail  the 
latest  improvements,  and  are  tastefully  upholstered.  There  are  day 
cabins  fitted  for  captain  and  chief  staff  officer,  and  rooms  are  setapaii; 
as  oflSces  for  the  various  .secretaries  and  clerks  required.  Forward  of 
thase  aibins,  and  al-^o  on  middle  deck  (fig.  (J),  are  arranged  the  cabins' 
for  lieutenants,  engineeis,  and  ofiiccrs  of  lower  gnulea.     The  ward- 
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rooni  is  It  very  Inr^  apHrtnient,  .nitiiHUKi  on  t)ic  itiiddtt-  deck,  niid  is 
htuidsoiiieir  linUhed.  It  is  uri-niiged  to  aoit  4**  [H!rsi>iiH,  uiid  ix  tittt'd 
i^  with  all  the  nct^«8sary  furniture,  «uch  an  \nxi\uttin'Ai.  m'.ttvvn,  tiililt-n, 
etc.  The  puntry  in  adjai-ont  to  the  wardroom  with  a  door  for  dinict 
coRUUiinicHtioD.  The  gunroom  is  alno  Hituatvd  on  thi.t  d<M^k,  and  in  a 
birfre  apartment,  fitted  in  a  neat  and  suhgtantial  manner.  Kooini«  arc 
sU»  arranged  on  the  middle  deck  aft  for  charts,  thi-onoinet^^ri^,  and 
conipaKries,  and  ai-e  fitted  up  in  a  manner  suitable  for  their  ivxpfxtive 
uses.  Numerous  l>ttth«  for  officers  and  crew  are  arranged  in  various 
putu  of  the  vefwel.  Ample  spac«  has  been  allotted  for  the  ti'ew,  and 
ererything  has  licen  provided  of  the  latest  i>atk^rn,  such  as  l>l^;  iiwrks, 
ditty  l>oxeH,  hat  i-ai^ks,  etc.  The  meNuing  act^oiimnKlation  is  sufti<^icnt 
for  TtWt  men,  excluwive  of  the  petty  and  warrant  offitvrs.  and,  of  course, 
the  tahle  and  seat^  I'an  be  raised  when  not  in  use,  so  as  to  give  g<Hid 
clearance.  The  .sleeping  m't«nmiodation  for  the  ort^w  is  for  alH>ut  tlie 
saoic  number,  all  to  be  a<.^commodated  in  hammocks.  The  ship's  eoni- 
plemeiit,  it  may  Iw  added,  consists  of  admiral,  captain,  counnander,  H 
staff  officers.  5  lieutenants,  3  sui^ons,  3  paymasters,  a  engineers,  .5 
expert  officers,  11  warrant  officers,  and  730  of  a  crew,  makinga  grand 
totol  of  77S  all  told. 

There  are  three  galleys;  admii^al's,  officein'  and  crew's,  all  grouped 
together  on  the  main  deck  {tig.  5).  The  galleys  arc  supplied  with  the 
latest  type  of  cooking  ranges,  boilers,  hot  plates,  and  all  other  it«ms 
neces-sarj-  to  make  a  complete  galley  outfit.  The  storerooms  have 
been  arranged  in  a  very  thoughtful  manner.  The  lower  deck  (fig.  7), 
forward  of  and  abaft  the  armored  bulkheads,  has  lieen  entirely  utilixi-d 
for  this  purpose,  the  object  in  view  l>eing  to  keep  the  stoi-es  in  such  a 
position  that  they  may  )>e  easily  got  at.  All  the  admiraFs.  nijitain's, 
wardroom,  gunroom,  and  officers'  stores  are  arranged  aft,  and  the 
boatswain's,  warrant  officers'and  carpenter's  stores  forward.  The  liread 
rooms  and  provision  rooms  are  large  and  have  ample  capacity  for  lung 
voyages.  The  fresh-water  tanks  ai'e  built  into  the  ship  forwaiti  of 
and  ahaft  the  citadel  and  have  a  capacity  of  17,U*>()  gallons.  The  wet 
and  dry  provision  rooms  and  spirit  room  are  below  the  prot*^ctivo 
deck,  at  the  forward  and  after  ends.  A  refrigerating  installation  has 
been  fitted  on  the  dense-air  principle.  The  refrigerating  chainJHM's 
are  arranged  below  the  protective  deck,  forward,  and  are  of  u  \('ry 
complete  nature. 

On  the  upper  deck  (fig,  4)  there  are  deck  shelt^^rs,  foi-ward  and  aft, 
in  which  are  arranged,  for  the  convenience  of  the  officers  and  i-rcw,' 
the  watern-iosets  and  seamen's  head.  Rooms  are  arranged  in  the  after 
shelter  for  use  by  the  admii-al  and  captain  as  day  cabins,  as  alreiuly 
mentioned.  In  the  forward  shelter  there  are  i-eiidy-use  stores  for 
gunner  and  carpenter,  also  iiiinp  room  and  rooms  for  other  deck  ston's. 
Above  the  upper  deck  is  the  boat  deck,  on  which  the  boatM  are  stowed. 
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and  from  which  the  work  of  manipulutin^  them  is  ijcrfomiod. 
'  are  iilso  .sevei-al  of  the  Niimller  guns  mounted  on  this  deck. 

Navigating  bridgen  are  arranged  both  forward  and  aft,  and  tht^i 
HO  arranged  that  tlie  navigation  of  the  vessels  can  be  carried  out 
ease.  On  the  forward  Ijridge  is  the  pilot  house,  immediately  h 
the  main  conning  tower,  and  on  the  after  bridge  i^  platted  the  <! 
room.  There  i«  a  flying-bridge  immediately  over  the  pilot  house, 
ward,  from  which  a  clear  view  can  Iw  had  of  the  whole  length  of 
ifcssel. 

This  tirst-class  battleship  is,  roughly  speaking,  a  sinter  «hip  to 
Amht  and  Ifiif*>m>\  which  vessels  she  follows  rather  i-iosely  in  the  r 
t«rs  of  dimensions,  displacement,  and  armament,  but  there  are  ini]  j. 
tant  diversions  in  the  distribution  of  the  armor  which  make  he: 
special  interest. 

She  was  built  at  Barrow  by  Vickei-s,  Sons  &  Maxim;  laid  down  .11 
uary  15,  1899,  and  launched  Novemlier  8,  1!KK). 

Herdimensions  are:  length  tn^tween  perpendiculars,  4<MI  feet;  h^iiA' 
o\-er  all,  432  feet;  beam,  76  feet;  draught,  37  feet  2  inches;  displfl 
ment,.15,200  tons. 

As  in  the  two  earlier  Japanese  battleships  mentioned,  the  wad 
line  armor  belt  extend.s  from  end  to  end,  instead  of  t«miinating  at  I 
ends  of  the  citadel  and  therein'  leaving  about  80  feet  from  the  st€ 
unprotected. 

I'hc  main  Iwlt  has  a  width  of  7  feet  9  inches,  of  which  5  feet  3  inch^  __ 
is  l»elow  the  water  line.  The  main  l>elt  annor  in  the  wake  of  the  cit^w 
del  for  1.56  feet  in  length,  is  !t  inches  in  thickness:  beyond  thia  ^ 
either  end-  to  »ome  distance  past  the  forward  and  after  12  incharmoreij 
transverse  bulkheads^ it  is  7  inches  in  thickness,  a^isisted  Ity  addition^ 
li  incli  nickcl-st<;el  plates  placed  on  the  slope  of  the  prot«(!tive  deck: 
so  as  to  make  the  resistance  equivalent  to  9  inch  Krupp-Uarveyize4 
armor,  for  tlie  whole  length  of  the  citadel  and  b»rl»ettes.  From  thd 
cndi  of  this  7  inch  licit  to  the  ends  of  the  ship  the  armor  is  5i  incho$ 

and  4  inches  in  thickness.     An  athwart-ship  liulkhead  of  U  inch  armoi?; 

is  Htted  at  the  after  extremity  of  the  water-line  licit  to  affonl  piotec-iS^ 
tion  against  raking  fire.     The  Japanese  (Jovernment.  with  their  char-l 
actt^iistic   jirogressive   tendency,  have   introduced   in   the   Mikiixa   i 
departure   which  must  be  of  interest  to  alliiaval  (^instructors,  thojii 
effect  lieing  to  increase  the  area  of  the  armored  broadside.     Above  the  ■ 
main  amior,  and  exb'nding  for  the  whole  length  of  the  citadel,  there  is  S 
6  inch  anuor  up  to  the  level  of  the  upiK-r  deck,  instead  of  t^)  the  main 
deck  as  in  previous  .shiiK^.  so  that  the  total  width  Ls  21  feet  0  inches  for 
the  length  of  the  citadel,  and  7  feet  9  in?;hes  forward  of  and  aliaft  it.     i~ 

The  two  liarliPttcs  are  14  inches  in  thicknes.s,  reduced  to  10  inches  i 
where  protected  bj-  (>  inch  citadel  armor,  while  the  guns,  aj^  shown  on 
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the  elevstioD.  are  protected  bj  armored  Khields.  The  conning  tower  is 
of  14  inch  amior,  the  tH^roe^s  being  12  incheN,  while  the  olwervation 
tower  aft  is  protected  bv  S  int-h  armor.  The  whole  of  the  armor  ia 
made  on  the  Krupp  principle, and  is  of  a  nickel-stcet  alloy. 

The  extension  of  the  main  l>elt  to  the  upper  in.stead  of  to  the  main 
deck,  as  in  preceding  ships,  dispensew  with  the  necessity  for  casemates 
for  the  6-iD.  guns  on  the  main  dettk;  but  to  insure  the  same  measure 
of  isolation  for  the  ten  6-in  R,  F.  guns  placed  on  this  deck  as  is 
obtained  by  the  <«semate  system,  bulkheads  ai-e  placed  between 
the  guns,  while  an  armored  screen  extends  the  whole  length  of  the 
t-itadel  behind  the  guns,  as  shown  on  the  half  plan  of  the  main  deck. 
These  divisional  bulkheads  and  the  armored  screen  are  of  hardened 
steel,  sufficient  to  insure  that  the  splinters  of  any  shell  M'hiuh  may 
explode  in  one  compartment  will  not  affect  either  the  gun  or  gunnel's 
in  the  adjoining  4^>mpartment.  The  0-in.  guns  on  the  upper  de<rk, 
four  in  number,  are  within  0  inch  i^asemates. 

The  citadel  comprises  the  chief  departure  from  ordinary  practice  in 
the  design  of  this  ship,  as,  l>esides  protecting  the  space  Itetween  the 
belt  and  the  main-det^k  battery,  it  takes  the  place  of  the  ordinary 
arrangement  of  casemates  usually  found  in  foreign  Imttleships,  and 
entirely  protects  the  ti  in.  guns  on  the  lighting  deck.  The  advantage 
of  this  arrangement  over  casemates  will  be  seen  when  it  is  considered 
that  throughout  the  whole  of  the  central  portion  of  the  ship  the  crew 
is  protected  from  injury  while  working  the  gunn.  while  the  gun  posi- 
tions themselves  are  quite  as  well  protected  in  front  as  in  the  casemate 
arrangement,  and  are  nmch  less  vulnerable  in  the  rear,  where  they  are 
now  protected  bj'  the  H  inch  armor  on  the  opposite  side  of  the  ship  as 
well  as  b)'  the  thick  steel  bulkheads  which  divide  the  gun  positions  one 
from  another. 

The  protective  deck  is  of  a  minimum  thickness  of  ij  inches,  and 
extends  over  the  full  length  of  the  ship,  but  is  increased  to  3  inches 
on  the  sloping  parts  within  the  citadel,  and  to  H  incht^s  in  thickness 
in  the  wake  of  the  Ijarbettes,  as  liefore  mentioned.  In  addition  to  this, 
the  upper  deck  within  the  citadel  is  made  of  1  inch  plates.  As  usual, 
there  is  an  ammunition  passage  under  the  protective  deck,  with  coni- 
munication  through  ammunition  tubes  to  the  various  gun  position-s, 
while  coal  bunkers  are  ari-anged  almve  and  below  the  prote^^tive  deck 
from  end  to  end  of  the  citadel.  There  is  thus  an  increased  l>roadsidc 
protection  to  the  citadel,  as  well  as  in  the  ends  of  the  ship. 

The  armament  compriaej?  four  10-in.  breech-loading  guns  fitted  in 
pairs  in  the  two  barbettes  on  the  upper  deck,  and  fourteen  «-in.  R.  F. 
guns,  four  placed,  as  already  indicated,  within  ca.-icniatcs  situated  on 
the  upper  deck  at  the  corners  of  the  citjuiel,  the  remaining  ten  6-in. 
guns  Iteing  placed  in  the  Intx  Icttterles  on  tlie  main  deck.  The  plans 
given  show  the  arcs  of  tin-  of  the  ivspective  guns.     The  auxiliary 
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armani<>nt  of  the.  ship  consint«  of  twenty  12-pdr.  R.  F.  gims,  four 
tiring  ahead  and  four  astern,  the  remainder  being  on  the  hroudsides; 
eight  3-pdr.  K.  F,  guns;  and  four  aj-pdr.  tt.  F.  guns.  There  are 
four  submerged  torpedo  tubes,  two  in  the  forward  part  of  the  ship  and 
two  aft. 

The  weight  of  metal  discharged  bj-  this  armament  in  one  minute  is 
11.5  tons,  representing  a  striking  energy  of  1,337,130  foot-tons,  while 
the  weight  of  metal  discharged  from  the  guns  available  for  one  broad- 
side in  one  minute  is  7.5  tons,  giving  a  striking  energy  of  just  under 
1,000,000  foot-tons. 

She  is  to  have  a  speed  of  IS  knots  under  natural  draft,  and  will  have 
a  coal  eapaeity  of  l^-HV)  tons,  to  give  her  a  radius  of  action  of  J),OfK) 
soa  miles  at  ID  knot-j  speed.  The  engines  are  of  the  triple-expansion 
thi-ee-cylinder  type,  the  diameters  of  the  cylinders  l»eing  31  inches,  50 
inches,  and  Mii  inches,  respectively,  the  stroke  being  48  inches;  and  it 
is  antitdpated  that  the  full  power  of  15,000  i.  h.  p.  will  be  developed 
with  the  engines  running  at  120  revolutions  per  minutej  the  steam 
pressure  at  the  engines  being  250  pounds,  and  at  the  boilei-s  3'^ 
pounds.  Stephenson  link-motion  is  adopted  for  working  the  valve^ 
which  are  of  tlie  piston  type  on  the  high-pressure  and  intermediate 
cylindei-s,  and  of  the  double-ported  flat  design  on  the  low-pressure 
cylinders.  The  engines,  as  with  all  war  ships  now,  are  designed  to  run 
the  propellers  inward  when  going  ahead,  so  that  the  starting  platform 
in  in  the  center  of  the  ship;  and  here,  as  is  now  the  universal  practice, 
wrought-steel  columns  forrn  the  f irtnt  suppoits  of  the  cylinders,  which 
are  independent  ca.stings.  The  tmck  supports  of  the  cylinders  arc  of 
the  ordinary  cast-iron  A  framing,  with  ample  slipper  guide  surface. 
The  condensers  are  .separate,  and  placed  in  the  wings  of  the  ship.  The 
total  cooling  surface  is  16.014  square  feet. 

The  bedplate  is  of  cast  steel.  The  working  parts  of  the  engine  gen- 
erally are  of  forged  steel,  but  the  crank  shaft  is  of  nickel-steel,  the 
three  parts  Iwing  interchangeable.  The  external  diameter  is  16i 
inches,  with  an  8J  inch  hole.  The  propeller  shaft  is  of  wrought  steel 
lOi  inches  in  diameter,  with  8i  inch  hole,  while  the  propellers  have 
four  blades,  the  diameter  being  17  feet,  and  tlie  mean  pit<!h  IK  feeL 
The  four  blades  and  the  Imss  are  of  manganese  t)ronze. 

The  boil('i"s  are  of  the  Belleville  type,  with  c<'onomizers.  There  are 
25  in  all,  of  which  20  consist  of  H  element*)  of  generating  tubes  and  7 
elements  of  economizer  tubes;  while  the  remaining  5  boilers  have  7 
elements  of  generating  and  6  elements  of  economizer  tul>es.  The  total 
heating  surface  is  37,46"i  stjuaro  feet,  and  the  grate  area  1,276  square 
feet.  The  two  smoke-pipes  are  14  feet  in  diametei-  over  the  ca.sings, 
the  height  from  the  fire  grate  being  91  feet.  There  is  the  usual  com- 
plete sj'sf  m  of  pumps,  with  blowing  engines  for  the  funiaces.  The 
total  weight  of  the  miu^hinery  is  l.:t."i.^)  tons. 
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The  general  appcamiure  of  the  vetisc)  i«  indicated  by  the  elevation, 
and  it  nee^l  only  )*c  added  that  in  her  clevtiic  iiri<l  roiiipresNed-air 
equipirient  slie  embodies  the  l)est  modern  prae.ti«e,  the  iightinjr  instal- 
lation including  900  incandescent  lamps,  with  masthead,  how,  nn4-hor, 
and  other  special  lights,  and  also  6  scan^h-li^hts.  The  ship  will  l>c 
tittetl  as  a  tlt^fship,  accommodation  being  provided  for  an  iidiiiirnl  and 
7S  ofBcers,  the  complement  being  935  all  told. 

IDZIIMt. 

Thia  annored  cruiser,  built  at  St.  Nazaire,  was  laid  down  in  1898, 
and  launched  June  24,  1899. 

Her  dimensions  are:  length,  445  feet  10  inches;  beam,  59  feet  6 
inches;  mean  draught,  23  feet  8  inches;  displa<-ement,  9,307  tons. 
When  fully  loaded  the  di-aught  aft  is  28  feet. 

She  i:i  built  of  steel,  unsheathed,  with  ram  Imw,  flush  deck,  with 
central  superstructure  between  the  masts.  Two  masts  with  fighting 
top  and  two  signal  yards  on  eat^h;  three  smoke-pipes  in  a  foreand-uft 
line,  spaced  at  irregular  intervals.  There  are  two  bridges  and  chart 
rooms  just  lieyond  the  mast^t  at  cavh  end  of  the  ship. 

The  protection  consists  of  a  complete  water-line  belt  7  inches  thick 
ami<Lships  ovei*  a  length  of  207  feet,  tapering  to  34  inches  thick  at  the 
ends.  It  is  7  feet  wide,  and  extends  5  feet  below  the  water  line.  All 
plates  above  4.7  inches  in  thickness  are  of  HaiTeyized  nickel-steel; 
the  thinner  plates  are  of  cemented  steel.  AIkivo  this,  and  covc'i-ing 
the  space  between  the  masts — a  distance  of  207  feet — is  a  partial  l>elt 
y  feet  wide  and  5  inches  thick.     This  belt  is  of  cementtid  nitrkel -steel. 

The  armored  deck  from  end  to  end  of  the  ship  is  2.5  inches  thick. 
The  turrets  forward  and  aft  are  (S  inches  thick,  and  the  (rasematcs  are 
of  the  same  thickness  of  cemented  nickel-steel.  The  turrets  aie  oper- 
ated liy  electric,  hj'draulic,  or  hand  power.  Eight  men  are  required 
to  work  them  liy  hand.  The  conning  tower  is  of  nickel-steel  14  inches 
thick. 

The  armament  consists  of  four  S-in.  R.  F,  guns  in  two  turrets, 
forwanl  and  aft;  twelve  6-in.  R.  F.  guns  in  «iseniates.  foiii'  on  the 
main  deck  in  broadside,  four  on  the  up[)er  deck  in  bi-oiidside,  and  four 
in  the  corners  of  the  superstructure,  all  protected  by  6  ini^h  armor; 
twehe  12-pdr.  R.  F.  guns,  two  in  tow  and  stem,  four  ou  top  of 
HUiJei-structui-e,  and  four  in  broadside  over  the  main  deck  (i-in.  guns, 
all  protected  by  shields;  eight  3-pdr.  R.  F.  guns;  and  five  torp<'do 
tubes,  four  submerged  and  one  in  the  bow.  This  last  is  protected  by 
6  inch  vertical  annoi',  extending  21  feet  from  the  stem  on  each  side 
and  8  fcwt  wide  from  the  top  of  the  main  belt. 

There  are  two  triple-expansion  engines,  actuating  twin  screws,  of  a 
collective  power  of  1S.(K)0  i.  h.  p.,  and  giving  a  spi  i-d  of  21  knots, 
with  foix-ed  draft,  on  trial.  With  natural  <lnift  the  speed  attained  was 
1.S.7  knots. 
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The  boilers,  of  Belleville  type,  with  e(^<momizerH.  are  34  in  number, 
and  have  given  satisfaction.  The  inaxiiiiiiin  co»l  (opacity  is  1 .3tH>  tons, 
giving  a  steaming  radius  at  10  knots  of  7,(MM»  miles.  There  are  four 
elet^tric'jilly  oontn>lled  search-lights  on  the  ends  of  the  bridges. 

The  complement  is  almnt  6ttt!,  officers  and  men. 

UZimO  AMI  IWATK. 

Thpse  first-class  armored  cruisers  have  been  placed  in  commission 
withi  n  the  past  year.  They  wei'e  built  by  Armstrong  &  Co.,  at  Eiswick, 
and  launched  September  19, 18»it,  and  March  29, 1900,  respectively. 

Their  dimensions  are:  length,  400  feet;  be^m,  68  feet  0  inches; 
mean  draught,  34  feet  3  inches;  displacement,  9. IKK)  tons. 

Tliey  are  built  of  steel,  with  flush  decks,  and  a  superstructure  amid- 
ships, ram  Imw,  two  masts  with  military  tops  and  signal  yards,  and 
three  smoke-pipes  in  a  fore-and-aft  line.  They  have  two  bridges,  one 
forward  and  one  aft,  and  torpedo-net  defense." 

The  pi-otection  consist*  of  a  complete  belt  of  7-inch  steel.  7  feet  deep 
along  the  water-line,  the  upper  edge  l>eing  2  feet  above  the  water. 
This  tapers  in  thickness  to  3|  inches  at  the  ends  of  the  vessels,  the 
length  of  tbe  7  in<'h  part  Iwing  276  feet.  Above  this  belt  is  another  of 
3  inches  thi<^kne^s,  whi<;h  rea<^hes  beyond  the  turrets  at  either  end.  and 
is  there  bent  inward  and  aci'os-'-.  forming  transverse  bulkheads,  pro- 
tecting the  turret  bases  and  shielding  the  vessel  from  raking  tire.  The 
forward  bulkhead  is  6  inches  thick,  the  after  one  2  inches.  There  is  a 
belt  of  6  inch  steel  extending  35  feet  from  the  .stem  on  either  .side  to 
protect  the  bow  and  support  the  ram,  being  ahout  7  feet  wide.  A 
2  inch  raui  plate  is  also  fitted  to  support  the  ram.  The  deck  above  the 
citadel  is  1  inch  thick.  The  conning  tower  has  14  inch  armor,  the  after 
observation  tower  3  inch  ai-mor.  The  armored  conmiuni cation  tube  is 
6  inches  thick.  The  protective  deck  is  2.5  in(?hes  thick  on  the  flat,  and 
curves  down  to  lower  edge  of  the  water-line  belt. 

The  total  weight  of  armor  is  3.10*1  tons. 

The  annament  consists  of  four  K-in.  R.  F.  guns  in  two  l)arbettc 
turrets  forward  and  aft;  foui-teen  6-in.  R.  F.  guns,  six  on  the  main 
deck  in  casemate.s,  and  eight  on  upper  deck,  four  in  casemates  and 
four  in  4.fi  inch  shields;  twelve  12-pdr.  R,  F.  guns,  and  eight  2.5-pdr. 
R.  F,  guns.  There  are  four  submerged  torpedo  tulios.  The  8-in. 
turrets  are  8  inches  thick  with  1  inch  backing  plate,  making  9  inches; 
rear  of  turrets  6  inches  and  1  in<'h,  or  7  inches.  The  turrets  may  be 
worked  by  electric,  hydraulic,  or  hand  power.  Eight  men  are 
required  to  woi'k  the  turrets  by  hand. 

The  four  6-in.  gims  on  the  upper  deck  at  the  corners  of  the  citadel 
are  directly  over  the  forward  and  after  6-in.  guns  on  the  main  deck, 
and  there  is  ag(>od-.sized  manhole  in  the  deck  connecting  the  two  case- 
mat4>s  so  as  to  allow  free  coinuninicatioii,  and  to  allow  one  offitwr  to 
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control  thp  two  guns  and  give  increaspd  pi-ot-p^tion  to  the  upper  guns 
bv  a  Hmall  addition  of  armor. 

The  pngines  are  vertical  triple-expansion  engines  driving  twin 
strews.  The  i.  h.  p.  developed  is  14,(MH),  speed  20.H7  knots  with 
natuml  draft;  i.  b.  p.  18,275,  MpiH'd  22.2  knots  with  forced  draft. 
The  capacity  of  the  bunkers  is  1,3(»0  ton.s. 

They  are  supplied  with  24  Belleville  boilei-s.  There  are  twelve 
ventikting  fans  in  fire-rooms,  two  in  engine-rooms,  all  driven  hy 
stcani,  and  six  electric  fans  for  other  compartment.-:.  In  the  after 
tower  is  a  Barr  &  Stroud  range  and  Ijuttle-order  transmitter  connect- 
ing with  each  turret  and  casemate,  voice  tubes  to  important  stations, 
engine-room  telegraphs,  speed  indicators,  torpedo  directors,  and  elec- 
tric firing  apparatus. 

There  are  four  electrically  eontrolled  search -lights. 

The  complement  is  483,  officers  and  m(;n. 


These  second-class  protected  cruisers  have  been  onlered  built  at  the 
dockyards  at  Yokosuka  and  Kure,  respectively,  and  will  proliahly  be 
laid  down  about  the  end  of  the  pi-e.sent  year.  Matei'ials  have  l)eon 
ordered  from  abroad,  but  have  not  yet  been  received.  They  will  be 
similar  to  the  AkU^mkima  but  will  carry  somewhat  better  bntteries. 

They  will  he  Imilt  of  steel,  with  ram  bow  and  full  stern,  without 
overhang;  will  have  double  Ixtttoms  tliroughout  the  space  Iwtween 
the  masts,  and  will  have  two  signal  masts  and  three  .■'moke -pi pes. 
There  will  be  a  bridge  forward  of  the  foremast,  with  a  sean'h-light  on 
each  end,  and  a  third  search-light  will  be  carried  on  a  niiscd  platform 
on  the  poop. 

The  dimensions  of  the  vessels  will  be;  length  between  perpendicu- 
lars, 334  feet  7  inches;  t)eam,  44  ft'et;  mean  draught,  l(i  feet;  dis- 
placetuent,  3,365  tons. 

There  will  be  a  protective  deck  from  .stem  to  stern  1..T  ini^hes  thick 
on  the  flat  and  3  inches  thick  on  the  slopes. 

The  armament  will  consist  of  .six  6-in.  tt.  F.  guns,  (wo  in  shields 
on  poop  and  forecastle  and  four  in  sponsons  on  the  main  deck,  on 
em^h  side  abreast  the  mastM;  ten  12-pdr.  K.  F.  guns,  six  in  bi-oadsidc, 
eqiuilly  spaced  between  the  6-in,  guns,  two  on  the  forecastle  luider 
the  ends  of  the  bridge  and  two  in  the  cainn  near  the  stern;  four 
3-pdr.  U.  F.  guns  in  broadside  on  the  main  deck,  two  l>etween  the 
forwaixi  6-in.  and  forward  12'pdr8.  and  two  l>etwcen  the  center  and 
after  lii-pdrs.     They  are  to  c^ariy  no  toijwdoes. 

The  engines  are  to  lie  of  9,4**0  i.  h.  p.  and  to  give  a  speed  of  -H) 
knots.     The  bunker  avpacity  will  \tc  (i'HI  tons. 


BOBODINO,  MPEIUTWK  ALKXANnEK  111.  A.tU  OKEI.. 

Of  these  first-(ilass  battleships,  l)uilding  at  St.  Pi^tersbiirg,  the  fii-st 
two  were  laid  down  May  25,  liKK),  and  the  third  June  11,  liKNl.  all 
having  iKicn  in  preparation  for  seveinl  month-s.  They  are  similar  in 
appeaiance  to  the  JaHre<faihtfn'y  of  the  French  navy,  and  have  the  fol- 
lowing dimensions:  length,  397  feet;  beam,  76  feet;  draught,  20  feet; 
displacement,  13,6l)i)  tons. 

They  differ  from  the  prototype  in  having  much  lighter  masts, 
smaller  but  taller  smoke-pipes,  and  more  extensive  batteries. 

The  protection  consists  of  a  water-line  belt  of  8  inoh  Krupp  steel, 
tapciing  to  (!  inches  at  the  lowei"  edge  and  to  5.75  inches  at  the  ends, 
being  6.6  feet  wide  and  extending  1  foot 8  inches  al>ove  the  water  line. 
At  the  litem  the  lower  edge  slopes  down  to  the  point  of  the  ram. 
Above  this  belt  is  another  of  6  inch  Krupp  steel  tapering  to  4.76 
inches  at  the  ends,  and  reai^hing  5.5  feet  above  the  main  belt.  The 
central  casenuites,  each  containing  six  lij-pdrs.,  are  situated  under  the 
centi'al  <(-in.  turrets,  and  have  a  protection  of  3  inch  nnnor.  There' 
are  two  protective  det^ks,  the  upper  one  flat,  !2  inches  thick,  and 
joining  tlie  uppei-  edge  of  the  6  inch  belt.  The  lower  one  is  madf<  of 
two  plat(^s  of  $  inch  steel.  The  amidships  portion  is  flat  and  at  the 
level  of  the  upper  edge  of  the  main  Iwlt.  It  cur\'es  downward  near 
the  side,  and  is  then  vertical  to  tne  inner  sides  of  the  f  iwmes  at  the 
bilge  keels.  This  vertiail  portion  extends  forward  and  aft  for  a  dis- 
tance of  aS8  feet,  l>eing  completed  at  the  forward  end  l>y  an  athwart- 
ship  bulkhead  of  the  same  thi<'kness  and  at  the  after  part  by  a  curved 
bulkhead  joining  the  two  sides,  foniiing  an  armored  water-tight  com- 
partment below  the  water-line.  Above  the  ta.semates  the  deck  is 
armored  with  2.5  inch  steel  oubside,  and  1.5  inch  steel  within  the  supcr- 
stnwturr.  Each  turret  has  it  own  magazine.  The  turrets  ai-e  elliptical, 
baian<-ed  on  the  French  sj-stem;  main  turi-ets  10  inches  thick;  anmiuni- 
tion  tulx'  S  to  if  inches;  6-in.  turrets  6  inches  thick;  ammunition  tubca 
4  inches  thick. 

The  armament  (consists  of  foui'  12-iu.  4()-cal.  guns,  in  two  turrets, 
forward  ami  aft;  twelve  6-in.  K.  V.  guns  of  45  nililmrs.  in  pairs,  in 
six  turrets;  twenty  l:i-pdrs..  twelve  in  casemates  amidsliips,  four  in 
armored  recessed  ports  forwanl.  and  four  similarly  plac^id  aft;  twenty 
3-]>dr.  R.  F.  guns,  four  in  each  top,  of  which  there  is  one  on  each 
mast,  and  twelve  on  the  superstructure,  and  four  Maxims. 

There  are  six  torpedo  tubes,  one  in  stem  and  on  each  t>ow  behind 
the  6  inch  Ijelt,  one  in  the  .stern  l)ehind  the  main  Iwlt,  and  two  sub- 
mei^ed  tubes  just  forward  of  tht;  after  tui'ret. 

These  vessels  will  cjirry  75  rounds  fin-  each  Vi-'m.  gun,  200  for  cax-h 
li-in.  gun.  3iH)  for  eju'h  l^-jxlr.,  and  >iHi  for  each  3-pdr.  gun. 
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There  aro  two  vortical,  triple-expaimion,  four-i-ylinder  engines, 
driving  twin  «Tews.  The  valves  are  cylindritttl.  The  intermediate 
and  low-pressure  cylinders  have  the  same  diameter.  The  screws  are 
not  widely  separated,  nor  is  the  deadwood  cut  away  aft.  The  rudder 
is  shipped  in  gudgeons,  and  balanced  by  a  smalt  portion  extending 
under  the  bottom,  as  shown  in  the  plan.  It  is  fitted  with  an  ordinary 
tiller,  connected  directly  with  the  rudder  head,  and  given  motion  by 
chain  pulleris  and  chains  from  the  steering  engines.  The  main  engines 
should  develop  16,500  i,  h.  p.,  and  give  a  speed  of  18  knots.  The 
maximum  coal  capacity  is  1,500  tons. 

There  are  tive  search -lights,  one  in  bow  and  stern,  two  on  main  deck 
abreast  foremast,  and  one  on  the  bridge;  no  search-lights  on  the  masts. 

The  complement  will  be  32  officei-s  and  800  men. 

There  are  20  Belleville  boilei'M  in  two  compartments,  10  in  each 
group,  placed  back  to  l>ack,  with  two  atbwart-ship  tire-rooms  to  each 
group.  There  is  a  m^ozine  between  the  boiler-rooms,  separated  from 
them  by  transverse  coal  bulkheads.  It  was  desired  to  place  four  of 
these  boilers  without  economizers  close  up  under  the  lower  protective 
deck,  the  space  below  the  boilers  remaining  vacant.  This  for  the  rea- 
son that  the  Ga-nguut  might  have  been  saved  if  she  could  have  supplied 
steam  to  her  pumps  from  boilers  so  placed  when  the  tire-rooms  were 
flooded.  The  engineering  department,  however,  says  this  is  practically 
impossible. 

KNUZ  RUVIBOFF. 

Thi.s  new  battleship  of  the  Borodino  class  was  to  have  l>eeii  laid  down 
in  the  shipyard  at  Galemia  Island  early  in  June,  11101,  hut  it.s  con< 
struction  has  been  postponed  on  account  of  the  lire  which  pi-actically 
destroyed  the  plant  at  the  yard  June  13,  1901. 

XNUZ  rOTEllEIN  TAVKITCUEttKI. 

This  first-cUss  battleship  was  launched  at  Nicolaicf  Octolwr  9, 1900, 
and  is  similar  to  the  Tri  Snidtitdia  in  general  appeaiunce.  but  much 
improved  in  armor  and  armament.  Bhe  is  to  form  a  part  of  the  Black 
Sea  fleet. 

Her  dimensions  arc;  length  l)etween  perpendiculars,  370  feet 
s  inches;  beam,  73  feet;  moan  draught.  '■^^  feet;  displiicement,  12,500 
tons. 

She  is  built  of  steel,  is  well  sulHlivided,  has  double  bottom  nearly 
the  entire  length,  wing  passages  atwve  the  protective  deck  behind 
the  belt  annor,  and  liilge  keels.  She  is  not  sheathed.  She  has  two 
niilitarj'  masts,  the  forward  one  l)eing  the  higher  of  the  two,  three 
elliptical  smoke-pipe»,  with  the  longer  axes  athwartships,  a  raised 
fon-t^stle,  and  a  mm  bow,  She  is  fltted  with  two  heavy  cranes  for 
handling  the  boats,  which  will  include  two  13-ton  torpedo  boats,  fitted 
to  launch  15-in.  Whitehead  torpedoe.-:. 


Tho  protection,  all  of  Krupp  steel,  consists  of  a  main  belt  7  i 
li  inches  wide,  9  inches  thick  at  the  top  and  5  inches  thick  at  tbe  b 
toiii,  the  upper  edge  Iwing  3  feet  above  the  water-line.  This  fiovj 
:i50  feet  of  her  length,  and  is  terminated  by  transverse  hulkhei 
8  inches  in  thickness. 

The  protective  dcfk  joins  the  lower  edge  of  this  belt  and  is  4  inch 
in  thickness  over  the  vitals  of  the  vessel  and  3  inches  at  the  ends,  M 
extends  well  above  the  water-line,  about  to  the  height  of  the  upp4 
edge  of  the  water-line  belt.  Above  this  belt  is  a  second  one.  6  incM 
in  thickness  and  7  feet  5  inches  wide,  and  above  this  again  is  a  tbi* 
belt,  5  inches  in  thickness  and  7  feet  6  inches  wide,  covering  the  maa 
deck  guns.  The  turrets  are  .slightly  elliptical.  bHlanced  and  protected 
by  12  inches  of  steel,  and  the  turret  pivot  by  10  inches  of  steel  dowi 
to  the  level  of  the  water-line  belt,  below  which  the  protection  is  ^ 
inohes.  There  are  conning  towei-s  forwai-d  and  aft,  both  10  inches  iil 
thickness  and  the  communication  tube  is  5  inches  in  thickness.  • 

The  armament  consists  of  four  12-in.  iO-cal.  guns  in  two  turrets, 
forward  and  aft,  those  in  tbe  forward  turret  having  an  are  of  fire  of 
■2(KI  degrees,  while  those  in  the  after  turrret  have  an  arc  of  fire  of  260 
degrees;  sixteen  6-in,  45-cal.  R.  F,  guns,  twelve  in  a  redoubt  on  the 
main  deck,  sepitrated  by  splinter  bulkheads,  2  inches  in  thicknet^, 
the  foi-ward  and  after  guns  having  arcs  of  fire  of  13.5  degrees  from 
the  fore  and  aft  line,  and  the  other  guns  arcs  of  fire  of  115  degrees 
alternately  from  a  bow  and  a  quarter  hearing,  all  being  piofected  by- 
heavy  circular  shields,  the  remaining  four  l)eing  carried  on  the  upper 
dcvk  above  the  third  armor  l>elt  in  closed  casemates,  5  inches  in  thick- 
ness, and  with  the  same  arcs  of  fire  as  the  C-in.  guns  in  the  ooraem 
of  the  redoubt  Iwlow;  fourteen  1'2-pdr.  R.  F.  guns,  of  which  six  are 
on  the  upper  deck  b»itween  the  (i-in.  casemates  just  mentioned,  with- 
out protection,  with  arcs  of  fire  of  iW  degrees,  from  bow  to  qiiarfcer, 
four  are  in  the  forwaixl  and  after  ends  of  the  superstructure  with  ar(« 
of  fire  of  IfXI  degrees,  and  the  rcmaitiing  four  are  in  rcx^essed  port;*  on 
tho  main  deck,  two  forward  and  two  aft.  with  arcs  of  fire  of  120 
degrees  from  the  fore-and-aft  line;  twenty  1-pdr.  R.  F.  guns  mounted 
in  the  tops  and  on  the  bridges  and  superstru<^ture.  There  are  five 
toipedo  tubes,  one  in  the  stem,  submerged,  one  on  each  lieam,  forward 
of  the  forward  turi-et.  also  submerged,  and  one  on  ejich  side  just  abaft 
the  main  mast,  behind  the  «  inch  armor.  She  is  also  fitted  with 
torpedo-defense  nets. 

She  will  be  fitted  with  two  vertical  triple-expansion  engines  capable 
of  developing  10,600  i,  h.  p.  and  giving  a  spet'd  of  18  knots.  There 
will  be  twenty-four  Belleville  lx>ilers  in  three  compartments,  fitted 
with  economizers  and  arranged  to  l»urn  oil. 

Her  bunkers  are  designed  to  curry  (iO<)  tons  of  oil  and  670  tons  of 
coal,  the  latter  l>eing  in  wing  bunkers  nejir  the  boilers  and  the  former 
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in  forward  and  after  bunkers  lielow  the  protective  do^-k.     She  <an  also, 
ii)  case  of  necretwitv,  take  atX)  toiw  of  coal  in  the  doiilile  liottoms,     Tbe 
furnaces  will  t>e  titled  for  burning  oil,  but  so  arranged  that  within 
alnitit  an  hour  they  may  be  changed  to  coal  burning  furnaces. 
The  complement  will  be  about  600,  officen«  and  men. 


This  Imttleship,  built  at  La  Seyne,  laid  down  May  IS,  1890,  and 
launched  February  23,  liJOl,  in  similar  to  the  Bomdhic  cla8.s,  just 
described,  but  a  little  smaller  and  lacks  the  armor  protection  for  the 
12-pdr.  guns  in  the  bow  and  stem. 


Her  dimensions  are:  length,  IWS  feet  It  inclies:  k^im,  7t!  feet  1  inch; 
dniught,  '20  feet;  displacement,  l:i,WO  tons. 

ADHIBAL  BI'TIKOI'I''. 

This  new  coast-defenae  -shi])  of  the  type  of  the  Gimi-rid  Ailiiu'nd 
Aprak«in  is  reported  to  l)e  building  at  St.  Petersburg.  Her  dimensions 
are  to  be:  length,  3+1.5  fret:  beam,  59.25  feet;  dniught,  17.2.5  feet; 
displacement,  5,!»M5  tons. 

She  is  to  have  an  armor  lielt  itll  along  the  water-line,  the  maximum 
thickness  of  which  is  7  inches  above  and  5  inches  below  throughout 
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the  most  vital  imitx,  diintniMhing  nt  the  1k»w  and  stern  to  4  inches.  The 
protective  deck  is  1  inch  thick,  Imt  over  the  engines  and  lioilers  it 
increases  to  2.25  inches.  The  turrets  have  ti  inch  armor  and  the  aninm- 
nition  tubes  5.5  inches. 

Her  armament  will  consist  of  six  8-in.  45-i-al.  guns  in  pairs  in  the 
turrets  forward  and  aft,  and  one  in  each  turret  amidships;  sixteen 
3-pdr.  R.  F.  guns,  eight  in  an  armored  ca-sement  and  the  others  dis- 
tri)mted  alx>ut  the  ship;  four  Maxims  and  six  torpedo  tubes,  two  of 
which  will  be  submerged. 

She  will  have  two  triple-expansion  engines  capable  of  developing 
7,000  i.  h.  p.,  and  giving  a  speed  of  16  knote.  Steam  will  l>e  sup- 
plied by  twelve  lieileville  boilers  with  e^'onomizers.  Her  coal  supply 
will  l>e  5«3  tons,  giving  her  a  radius  of  action  of  750  miles  at  full 
speed  and  1,400  miles  at  10  knots.  Her  complement  will  consist  of 
472  men. 

BATAN. 

This  armored  cruiser,  desei'ihed  in  (rcneral  Information  Series 
No.  XIX,  page  67,  was  laid  down  at  La  Seyne  July  11,  18it9,  and 
launched  June  12,  litOO,  In  addition  to  what  has  been  there  noted, 
sbo  has  threcalx>ve-watertoi-pedo  tubes,  and  tarries  four  search-lights, 
one  in  the  foretop,  one  low  on  the  mainmast,  and  one  on  each  side 
amidships,  caiTied  above  the  central  battery. 

Thcammunitioncarried  is  as  follows:  For  each  S-in.  gun,  100  rounds; 
each  6-in.  gun,  150  rounds;  ea*.:h  12-pdr.,  250  rounds,  and  each  3-pdr,, 
500  rounds. 

BUIilTVK. 

This  tirst-class  protected  cniiser,  built  at  Stettin,  was  laid  down 
December  22,  1899,  and  launched  .lanuary  30, 1901,  and  is  of  the  class 
of  the  Viiryal;  built  in  Philadelphia,  but  differs  in  the  distribution  and 
protection  of  the  arniament,  and  haa  other  interesting  features  in  her 
design. 

Her  dimensions  arc:  length  over  all,  440  feet  2  inches:  length  at 
water  line,  433  feet;  beam,  54  feet  5^  inches;  depth,  34  feet  IJ  inches; 
draught,  with  complete  equipment  and  720  tons  of  coal  on  board, 
20  feet  10  inches;  displac^ement,  6,600  tons. 

She  is  built  of  the  best  German  steel.  The  hull  of  the  ship  is 
divided  into  numerous  water-tight  conipartuients.  The  middle  part 
of  the  ve.ssel,  in  which  the  engines,  boilers,  and  ammunition  rooms 
arc  placed,  has  a  double  bottom  which  extends  up  the  sides  to  the 
height  of  the  armor-plated  deck. 

The  vessel  has  two  masts  with  signal  yards,  three  sinokepipes,  and 
has  a  raised  forecastle  and  poop.  Six  search-lights  are  placed  on 
special  bridges,  two  on  the  forward  bridge,  two  on  a  special  bridge 
forwaid,  and  two  aft. 
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The  vital  parts  jof  the  vcswl  are  protected  liy  an  armored  deck  extend- 
ing over  the  whole  veswei.  The  openings  in  the  deck  are  t^overcd  hy 
gratings  or  water-tight  hatfh  covers.  The  arnior-plated  deck  has  a 
thickness  of  1  inch  in  the  horizontal  center  parts.  The  sloping  part» 
of  the  deck  have  a  thickness)  of  2.75  inches,  and  2.1  inches  at  the  ends. 
The  armored  deck  consists  of  two  plates  screwed  together,  of  which 
the  upper  layer  is  of  nickel  steel. 

For  the  protection  of  the  commander  tliere  is  a  conning  tower  on 
the  forward  bridge.  The  armored  plates  of  the  towci-  are  5,5  inches 
thick,  the  s<;reen  is  3.5  inches  thick,  and  both  arc  of  hard  nickel-steel. 
The  ii-ignal  wires,  etc.,  running  from  the  towers  arc  protected  by  an 
armored  tube. 

The  armament  comprises  twelve  6-in.  45-cal,  R.  F.  guns,  four  in 
turrets  forward  and  aft,  four  in  casemates,  two  forward  and  two  aft, 
and  four  in  broadside;  twelve  12-pdr.  50-cal.  R.  F.  guns,  and  six  3-pdr. 
Hotcbkiss  R.  F.  guns.  For  boat  and  landing  purposes  there  are  one 
9-pdr.  Baranowski  gun  and  two  Hotchkiss  guns. 

Eight  of  the  twelve  6-in.  guns  are  protected  by  armor  plating.  One 
pair  of  the  6-in.  guns  is  placed  aft,  and  one  pair  forward  in  turrets. 
Four  of  the  6-in,  guns,  which  can  be  fired  broadside  and  forward  and 
aft,  are  placed  in  casemates  on  the  upper  de<k.  The  turrets  of  the 
6-in.  guns  are  protected  with  an  armor  of  5  inches  at  the  front  and  3.5 
inches  at  the  back.  The  5  inch  plates  are  of  hard  steel;  those  of  8.5 
inches  of  nickel-st«cl.  The  ammunition  hoists  under  the.se  casemates 
are  protected  bj'  an  armor  of  nickel-steel  3  inches  in  thickness.  The 
casemates  for  the  6-in.  guns  are  protected  by  nickel-steel  plates,  the 
front  plates  being  3.15  inches  thick  and  the  back  ones  1.4  inehes.  The 
four  ammunition  hoists  to  the  casemates  are  protected  by  2.4  inches 
of  nickel-steel  plating.  The  other  guns  are  protected  by  armored 
shields. 

There  are  large  ammunition  rooms  and  the  ammunition  is  put  up  in 
cases,  in  accordance  with  the  Russian  system. 

For  the  quick  lupply  of  ammunition  there  arc  the  following  hoists: 
Two  hoists  for  the  6-in.  turrets,  four  for  the  6-in.  casemates,  two  for 
the  6-in.  guns  on  deck,  three  for  the  12-pdr.  gims,  and  two  for  the 
3-pdr.  guns.  These  hoists  can  be  worked  by  electricity  or  hand.  The 
vessel  will  have  six  torpedo  tubes,  of  which  two  will  Iw  submerged. 
The  guns  and  ammunition,  the  turrets,  as  well  as  their  ammunition 
hoists  and  turning  machinery,  also  the  whole  of  the  torpedo  armament, 
were  supplied  by  the  Russian  navy. 

The  vessel  has  two  propellers,  each  being  worked  by  a  triple- 
expansion  engine  with  four  cylinders.  The  two  engines  are  estimated 
to  develop  20,000  i.  h.  p.  and  give  a  spcod  of  23  knots.  The  moving 
parts  of  the  main  engines  are  balanced  on  Schlick's  system. 

There  are  16  Normand  boilers,  having  a  working  pressure  of  270 


poundn  pcf  s<]UMre  inch,  u  total  licating  surfmre  »»f  ■i!t,45tti  siiuaiv  feet, 
and  fitted  for  forced  di-aft. 

The  vessel  will  be  well  ventilated,  heated  l)y  Hteam,  and  lighted  by 
electricity.  There  are  four  large  and  two  small  dvnaniow  driven  by 
steam  which  supply  the  power  for  the  electric  light,  tlie  ammunition 
hoists,  the  extensive  ventilating  mai'hinery,  and  six  search-lights. 
The  stetning  apparatit^,  windlasses,  l>oat-hoiHting  gear,  pumps,  etc., 
will  be  worked  by  steam.  The  vcstjel  carries  two  steamboat.^,  one 
petroleum-motor  boat,  and  seven  rowing  l)oats.  The  boata  are  all 
built  of  thin  steel,  except  the  small  i-owing  Ijoats. 

The  coal  liunkers,  which  can  hold  1,100  tons,  are  placed  partly  above 
and  partly  below  the  armored  deck.  The  vessel  will  have  a  radius  of 
action  of  5,(H)0  miles  at  a  speed  of  10  or  11  knots. 

She  will  carry  23  offiettrs  and  i")50  men,  for  whom  high  and  airy  quar- 
tei-s  have  Insen  provided.  The  use  of  wood  throughout  the  vessel  has 
been  cut  down  to  the  smallest  possible  limits.  All  decks  are  of  steel, 
and  only  the  exposed  ones  arc  planked  with  teak  to  protect  them  from 
climatic  influences.  The  inner  decks  are  covered  with  linoleum. 
Most  of  the  furniture  is  built  of  thin  steel,  also  all  the  cabin  partitions. 


This  second-class  protected  cruiser,  building  at  Copenhagen,  was 
laid  down  feeptomlK'r  fi,  liKli),  and  launched  June  8,  lilOl. 

She  is  similar  in  dimensions  to  the  ^^or/'i;  to  lie  described  hcreaft^tr, 
but  her  internal  tittings,  machinerj',  etc.,  will  Ijc  different.  She  will 
have  two  masts,  the  foreuiostcarryingafighting  top  for  machine  guns. 

The  protection  of  the  vessel  consists  of  a  protective  dexsk  2  inches 
and  1.2  inches  thick  carried  almost  the  whole  length  of  the  vessel,  and 
then;  will  be  an  armored  conning  tower  and  armored  ammunition -hoists 
from  the  magazines. 

The  armament  will  coinprise  six  -l.T-in,  R.  F,  guns,  two  in  spon- 
8ons  on  each  broadside,  one  on  the  fonrcastle  and  one  on  the  poop; 
eight  ;i-p<lr,  K.  F.  guns,  two  on  each  broadside  and  two  forwai-d  and 
two  aft  on  the  upjxjr  deck.  There  will  be  one  stern  and  four  broadside 
torpedo  tubes. 

There  will  Iw  two  sets  of  four-cylinder  triple-expansion  engines. 
Uiametors  of  cylinders.  :iK.25,  44.25,  and  51  inches,  with  a  stroke  of 
30  inche~s.  They  are  to  develop  11,500  i.  h.  p.  and  give  a  speed  of 
22  knots, 

The  boilers  are  of  the  latest  Belleville  type  with  economizers.  There 
will  be  three  boiler-rocmis  containing  16  of  these  Iwilers  working  at  a 
pressui'e  of  ;i2ii  (Mninds  per  stjuare  inch. 

The  vessel  will  bofittiHl  with  all  the  latcsttypcs  of  auxiliary  machin- 
ery for  pumping,  distillation,  electric  lighting,  search -lights,  hoists, 
winches,  windliLss,  etc.  As  to  boats  the  ship  will  lie  supplied  with 
two  stf'am  launches  and  «ix  boats  of  various  sizes.     The  complement 


of  the  vessel  will  bo  about  34l>  tnen.  Ample  accommodation  for  the 
offiifni  will  be  provided  in  the  poop,  tbe  crew  being  accommodated 
on  the  main  deck  and  in  the  forecastle. 


This  second-class  protected  cruisei-  was  laid  down  at  Danzig  August 
li'.  IHiWI,  and  launched  August  15,  1900. 

Hcrdinien^ionsare:  lengthoverall, 348 feet;  beam,  40  feet;  draught, 
J«  feet;  displacement,  8,2IX)  tons. 

She  is  built  of  steel  with  exceedingly  tine  lines  to  give  her  high  speed, 
bus  a  ram  bow,  raised  forecastle,  three  smoke-pipes,  and  one  inast,  with 
fighting  top  and  signal  3'ards,  between  the  middle  and  after  smolce- 
pipes.  Three  search -lights  are  carried.  The  deadwood  is  umch  cut 
away  aft  and  there  is  no  shoe.  The  Imlanced  rudder  is  suspended 
without  support  underneath,  and  is  sharp  on  forward  and  after  edges. 

The  protective  deck  extends  from  stem  to  stern  in  a  cur\'e,  is  sloped 
toward  the  sides,  and  reaches  from  1.3  feet  above  to  4.35  feet  below 
the  water-line.  It  is  2  inches  thick  on  the  slopes,  from  1.2  to  O.fi 
inches  on  the  horizontal  portions,  and  is  raised  in  dome-shaped  form 
over  the  two  engine-rooms.     Here  the  slopes  are  2.75  inches  thick. 

The  annament  comprises  six  4.7-in.  R.  F.  guns  in  shields,  one  on 
forecae'tle  and  poop,  and  four  in  t)roadside  on  the  upper  deck;  eight 
3-pdr.  R.  F.  guns,  six  in  broadside  on  the  upper  deck  and  two  on 
forecastle  abaft  the  bridge;  two  Maxims,  and  six  alwve-water  topedo 
tubes,  one  in  bow  and  stern  and  two  on  each  broadside. 

The  most  marked  peculiarity  of  the  ship  is  the  high  engine  effi- 
ciency of  18,000  i.  h.  p.,  for  a  speed  of  25  knots.  The  small  draught 
of  the  ship  necessitated  the  division  of  the  power  among  three  engines 
of  equal  efficiency  and  three  screws.  The  circle  of  revolution  of  the 
center  screw  cuts  the  prolonged  line  of  keel,  although  its  diameter  is 
leas  than  that  of  the  wing  screws.  The  latter  ai"e  thi-ee-bladcd,  while 
the  center  one  is  four  bladetl.  There  arc  three  four -cylinder,  triple- 
expansion  engines.  That  for  the  center  screw  is  farthest  aft.  Adjoin- 
ing this  forward  is  a  fire  room  with  four  Schichau  Iwilers,  Then  come 
tiie  other  engines  side  by  side,  but  separated  by  a  longitudinal  bulk- 
bead.  Forward  of  these  arc  two  boiler-rooms,  each  containing  four 
Thornycroft  boilers,  separated  l>y  a  transverse  bulkhead. 

The  maximum  coal  capacity  is  500  tons,  giving  a  radius  of  action  of 
6,000  miles. 

The  complement  is  about  300,  officers  and  men. 

On  account  of  her  high  speed  and  other  qualities,  this  vessel  lias 
l)een  called  a  destroyer  of  torpedo-boat  destroyers. 

She  has  good  sea-keeping  qualities,  l)esides  guns  and  protection, 

and  speed  that  will  render  hei-  a  dangci-ous  opponent  for  any  torpcdo- 

boat^  or  destro3'ers  which  may  stray  into  her  vicinity.     In  a  seaway 

she  will  be  able  to  travel  even  faster  than  a  tiotilla  of  destroyers,  each 
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a  tenth  her  aize  and  more  than  propoi-tionat^ly  fragile  and  liable  to 
overstrain  or  worse.  While  dcatroyers  carry  only  a  few  12-pdr8. 
and  3-pdrs.,  this  ship  carries  4.7-in.  R.  F.  guns;  and  six  torpedo  tubes 
give  her  greater  offensive  power  with  this  weapon  than  any  other 
vessel  afloat.  There  is  no  reason  to  think  she  will  not  realize  all 
anticipations. 

It  is  reported  that  two  others  of  this  class  are  building  at  St. 
Petersburg. 

ARTRIBAD. 

This  gunboat,  for  service  on  the  (.Caspian  Sea,  was  laid  down  at  the 
Soniiov  works,  Nizhni  Novgoi-od,  on  the  Volga,  in  IS'JW,  and  launiliod 
in  1901). 

Her  dimensions  are:  length,  126  feet;  beam,  ^2  feet;  draught,  7.5 
feet;  displsi«mcnt,  32G  tons. 

The  hull  is  built  entirely  of  Russian  material,  and  is  dividwl  into 
water-tight  compartments  by  6  ti^ansverse  bulkheads,  which  extend  to 
the  upper  deck,  and  by  i  half -bulkheads.  The  double  Iwttom  extends 
through  the  engine  and  boiler  rooms  to  the  height  of  the  floor,  and 
consists  of  steel  plate  -^j  inch  thick.  At  the  stem  and  stern,  at  a  dis- 
tance of  6  feet  4  inches  from  the  upper  deck,  the  interior  Iiottom 
consists  of  fir  plank.s.  With  regard  to  water-tightness,  all  compart- 
ments are  to  be  tested  under  pressure. 

In  view  of  the  fact  that  the  vessel  will  make  una  exclusively  of 
naphtha  as  f  uel,  s|)ecial  tanks  for  this  liquid  have  been  constructed  on 
the  vessel  for  a  two  days'  run,  calculated  at  a  speed  of  12  knots  an 
hour.  At  the  stern,  abaft  the  engine  room,  accommodation  has  been 
arranged  for  the  commander  and  li^e  officers,  with  a  mess  I'oom,  pan- 
tiy,  bathroom,  and  water-closet,  while  accommodation  for  25  men  of 
the  crew  has  been  arranged  forward.  The  hold  in  the  stem  has  l)een 
arranged  for  provisions,  etc.,  and  in  the  stern,  tanks  for  drinking 
water.  Independently  and  forward  of  the  trailer  room,  between  the 
steel  bulkheads,  a  magazine  has  been  built  for  the  ammunition  of 
the  vessel. 

The  water  exhaust  system  consists,  apart  from  the  means  afforded 
by  the  engines,  of  a  5  inch  Stone's  pump,  placed  between  the  main 
bulkheads.     The  pumps  are  supplied  with  hose  in  case  of  lire. 

The  vessel  will  be  supplied  with  the  following  iKmts:  a  steam 
launch  25  feet  7  inches  long,  a  six-oared  whalebojit  '2ii  feet  long,  a  six- 
oared  yawl  2U  feet  long,  a  four-oared  yawl  17  feet  3  inches  long,  and 
two  sail  boats. 

The  armunent  will  consist  of  four  fi-pdr.  and  six  3-pdr.  K.  F.  guns. 

She  is  fitted  with  two  coni))<>nnd  engines  with  surface  condensers, 
each  engine  developing  ^50  i.  h.  p.,  actuating  two  screws.  The 
diamete.rof  the  high-pivssure  cylinders  is  HI  inches,  and  of  the  low- 
pre',sure  cylinders  2S  inches;  piston  Ktroke.  16  inches.  The  speed  is 
to  lie  12  knots. 
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The  hijjrb-pressure  cylinder  is  supplied  with  piston  valves,  and  the 
low-pressure  cylinder  with  slide  valves.  The  coolin);  surface  of  the 
condenser  is  1,100  square  feet. 

There  are  two  <rylindrical  boilers,  10  feet  2  inches  long  and  9  feet  9 
inches  in  diameter,  which  have  two  fui-naces,  with  a  total  heating  sur- 
face of  2,000  square  feet,  and  a  working  steam  pressure  of  120  pounds. 


This  torpedo-boat  destroyer,  one  of  nine  veasels  building  at  the 
Keva  Works,  St.  Petersbui^,  and  named,  rcjipectively,  Baklait, 
Bekaas,  Gorlitsa,  Gratchy  Kvhik,  Perepel,  Skovrets,  Stchegol,  and 
Stvige,  was  launched  in  July,  1900. 

The  dimensions  are:  length,  210  feet;  beam,  21  feet;  draught,  2 
feet  10  inches;  displacement,  360  tons. 

The  propellers  are  protected  as  in  vessels  of  the  Sohil  typo,  and  the 
steering  apparatus  and  its  protection  arc  of  forged  steel. 

The  armament  consists  of  one  12-pdr.  R.  F,  gun  and  five  3-pdr.  tt. 
F.  guns,  with  three  torpedo  tubes. 

There  are  two  vertical  triple-expansion  engines,  with  three  cylin- 
ders to  develop  4,500  i.  b.  p.  and  give  a  speed  of  26  knots.  The 
diametersof  the  cylinders  are,  high-pressure,  20i  inches;  intermediate, 
31i  inches;  low-pressure,  34  inches,  the  cylindei's  being  of  iron  cast 
in  one  piece. 

The  propellers  have  three  blades  of  manganese  bronze  and  the 
outer  surface  of  the  screws  will  i>e  titted  with  the  Williams  apparatus. 
The  boilers  are  of  the  Yarrow  type,  four  in  numl>er,  their  united  heat- 
ing surface  being  about  12,H00  square  feet,  while  the  grate  surface 
is  240  square  feet,  and  the  working  pressure  250  pounds.  The  coal 
capacity  is  80  tons. 

Each  of  their  compartments  will  be  fitted  with  a  turliine  («pablc  of 
ejecting  80  tons  of  water  an  hour,  and  there  will  also  be  seven  5  inch 
hand  pumps,  each  worked  from  the  upper  deck. 

The  electric  lighting  is  accomplished  by  a  steam-di-ivcn  dynamo  of 
100  amperes  and  100  volts.  The  deck  is  lighted  by  40  incandescent 
lamps.     The  projector  is  of  24  inches. 

POBEL  INP  CLISS. 

There  are  five  torpedo-boat  destroyei-s  building  in  France  for  the 
Russian  Government.     The  class  comprises  the  following  vessels: 
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Buill  Bl— 

Lttunchcd. 

FoMi 

D          RWOO 

Lafteyiie 
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Their  dimensions  are:  length,  186  feet;  beam,  21  feet;  draught, 
13,5  feet;  displacement,  812  tona;  i.  h.  p.,  5,700;  speed,  26  knots. 

They  ai-e  similar  to  French  vessels  of  the  same  claas,  and  every 
endeavor  is  being  made  to  combine  great  lightness  with  as  much 
strength  as  possible,  the  method  of  securing  the  hulbi.  decks,  and  com- 
partments, and  the  quality  of  the  material  used  contributing  largely 
to  this  result.  All  the  side  plating  and  angle  steel  is  mode  of  a  special 
nickel-steel  with  a  high  resistance  to  projectiles,  the  propoition  of  nickel 
being  i  percent.  In  spite  of  the  difficulty  of  working  with  the  material, 
the  work  has  been  done  with  great  neatness.  The  sheathing  is  zinced 
under  water  and  to  a  certain  height  above  the  water-line,  Thei-e  are 
nine  water-tight  bulkheads,  made  of  steel  in  the  same  way  as  in  the 
battleships,  and  they  will  be  subjected  to  a  severe  test. 

The  armament  will  comprise  one  12-pdr,  R.  F,  gun  on  the  conning 
tower,  five  3-pdr,  R.  F,  guns  on  deck,  and  two  torpedo  tubes. 

There  are  two  vertical  triple-expansion  engines,  which  are  to  be 
tested  at  a  pressure  of  315  pounds  per  square  inch,  and  at  the  full 
speed  of  26  knots  should  develop  4,750  i.  h.  p.  for  the  two  engines  at 
310  revolutions  per  minute. 

There  are  to  be  four  water-tube  boilers  of  the  Nomiand  pattern  to 
each.  The  tubes  of  the  boilers  are  to  be  of  the  softest  steel  without 
welds.  The  hulls  under  the  boilers  and  engines  have  been  strength- 
ened with  riders  and  specially  strong  frames  and  keelsons. 

The  water-ejecting  apparatus  will  consist  of  a  centrifugal  pinnp, 
eight  steam  ejectors  with  a  capacity  of  lOO  tons  per  hour,  and  two  of 
20  tons. 

The  vessels  will  be  subjected  to  unusually  severe  tests  Iwfore  Iwing 
accepted.  The  trials  include  one  of  eight  hours  at  14  knots  to  ascer- 
tain the  coal  consumption,  after  which  there  is  to  be  a  six  hours'  trial 
at  full  speed.  This  is  to  be  followed  by  a  si)eed  trial  of  2*2  knot^i,  dur- 
ing which  the  behavior  of  the  engines  is  to  be  carefully  noted,  and 
within  two  hours  of  the  end  of  this  trial  the  boats  are  again  to  make  a 
spin  under  full  speed  for  two  hours.  There  is  a  penalty  of  $3,000  for 
each  quarter  knot  less  than  26  and  down  to  25  knots,  at  which  a  pen- 
alty of  ^,000  is  imposed  for  eat^h  quarter  knot  down  to  24  knots, 
which  latter  is  the  lowest  limit  for  act-eptanco.  A  miscalculation  or  a 
lircakdown  may  thus  cost  the  Cfniti-actors  $;J2,0<M),  which  would  more 
than  wipe  out  the  profit  on  the  $300,000  cx)utraet. 

SPAIN. 

CATALltSl. 

This  armored  cruiser.  laid  down  at  Cartagena,  January  33,  18!*0, 
was  launirhed  September  24.  IIHK).  She  is  similar  to  the  ('aniinal 
CifmiiHiimii  I'nuiYm  df  Axf itr/'fin,  which  ai-e  nt\\\  completing,  though 
launched  in  1897  and  1896,  resjxictively.  All  are  of  the  type  of  the 
Infuttta  Jfitriu  Tei'enu. 
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Their  dimen»ioDs  are:  len^h  Imtween  perpendiculai'M,  347  feet  10 
inches;  length  over  all,  864  feet;  beam,  60  feet  10  inches;  di-aught,  22 
feet;  displacement,  7,00<)  tons. 

Tbey  are  built  of  steel  with  rain  liow,  carry  two  light  nia-sts  with 
small  tops  foi'  light  niachine-gunu,  have  two  smoke-pipe»  in  fore-and- 
aft  line,  poop  and  forecastle  on  same  level,  and  a  central  superstruc- 
ture for  the  auxiliary  battery.  The  use  of  wood  has  been  avoided 
■wherever  possible. 

Thpy  are  protected  by  a  water-line  belt  230  feot  long  and  6  feet 
wide  of  nickel  .steel  12  inches  thick  amidships  and  tapering  to  10 
incheji  at  the  extremities,  and  by  a  protective  deck  2  inches  thick  on 
the  flat,  and  2.75  inches  on  the  slopes,  and  there  is  coal  protection 
above  and  abreast  the  engines.  The  conning  tower  forward  of  the 
forema«it  is  12  inches  thick. 

The  armament  comprises  two  i).4-in,  guns  in  barbette  turrets,  for- 
ward and  aft,  the  turrets  lieing  10.5  inches  thick  with  lighter  covers; 
ten  5.5'in.  R.  F.  gun.'^  in  the  spardeck  superstructure  in  separate 
casements,  the  forward  and  after  guns  i)eing  in  sponsons  to  have  a  fire 
ahead  and  astern,  respectively,  the  guns  carrying  (!ylindrical  shields, 
which  complet«Iy  close  the  ports;  two  la-jidr.  and  eight  6-pdr,  K.  F. 
guns  in  broadside  on  the  main  deck  below  the  5.5-in.  Imttery,  and  four 
l-pdr.  R.  F.  guns  for  the  tops  and  bridges.  There  are  five  submerged 
torpedo  tubes. 

There  are  two  vertical  triple-expansion  engines,  driving  twin  screws, 
to  develop  10,000  i.  h.  p.  with  natural  draft  and  15,000  i.  h.  p.  with 
forced  draft,  giving  a  speed  of  1«  and  20  knot-^.  They  will  have 
water-tube  boilers.  The  maximum  coal  capacity  will  be  ,1,200  tons, 
giving  a  radius  of  action  of  10,000  mile«  at  10  knot-j. 

Four  search-light<4  are  provided.  The  rudder  will  t>e  balanced  and 
actuated  by  a  steam  steerer  or  by  hand. 

It  is  reported  that  she  will  cany  a  torpedo  Inrnt  91  feet  long,  of  18 
knots  spee<l,  with  rapid-tire  armament;  two  42  foot  launches  with 
torpedo  launching  gtiar,  »\n'M  of  12  knots  and  nipid  tire  guns,  and 
eight  other  )>oats. 


This  prot«!eted  cruiser,  building  at  Fen-ol,  laid  down  March  27, 1837, 
will  )«  of  the  following  dimensions:  length,  337  feet  10  inches;  )>eam, 
52  feet  6  inches;  draught,  19  feet  9  inches;  displacement,  5,370  tons. 

She  will  have  a  protective  deck  3.1  inches  thick  and  can-y  two 
7.8-in.  guns  in  turrets;  eight  5.9-in-  R.  F,  guns  in  casemates;  twelve 
6-pdr.  R.  F.  guns,  and  eight  l-i>dr.  Maxun  automatic  guns. 

Her  engines  are  to  develcp  6,500  i.  h.  p.,  and  give  a  speed  of  20 
knots. 


Two  iSciiooL  Ships. 

Two  Hcbool  Hhip8  bnve  been  ordei'e<l  built  in  Hptiin  by  contract. 
They  aie  tu  be  of  Siemens- Martin  ateel,  with  double  bottoms,  have  a 
displacement  uf  2,500  tons,  Ite  ship-ri^ed,  with  double  topsails,  have 
auxiliary'  triplc-exp&nsion  engines,  capable  of  giving  a  speed  of  12 
knots,  and  a  sufficient  coal  capacity  to  give  a  radius  of  acticm  of  2,000 
milcH.  They  will  have  two  groups  of  boilers,  one  of  the  Belleville 
type  and  the  other  "express"  boilers  witli  tubes  of  small  diameter. 

The  armament  will  consist  of  eight  6-pdrs.,  two  smaller  guns  and 
two  torpedo  tubes. 

They  will  be  lighted  by  electricity,  have  two  seanth-lights  atid 
motors  tu  work  the  ammunition  hoists. 


STEAM  TRIALS. 
DENMARK. 

HERLOPF  TBOLLE. 

This  coast^efense  ironclad  had  her  preliminftry  trials  in  March, 
ISKH.  With  ;i,171  i.  h.  p.,  she  made  U.59  knot**,  and  with  4,399 
i.  h.  p.,  15.65  kDobi. 


The  official  results  of  the  thirty  hours'  trial  at  one-fifth  power  of  the 
fir»t-<'la«.H  liattlcship  Album,  on  December  5,  1900.  are  aa  follows; 
Draught  forward,  26  feet  (i  inches,  aft,  2ti  feet  6  inches;  st«am  in 
boilers,  341  pound.t;  ^-acuum  in  condensers,  stjirboard,  27,1,  port, 
20.9;  revolutions  per  minute,  starlmard,  66.4,  port,  65.8;  mean  i.  h.  p., 
starboard,  1,329,  port,  1,393,  total,  2,772;  apeed,  11.2  knots;  consump- 
tion of  coal,  2.17  pound}  per  horse-power-hour.  The  trial  was  satis- 
fa(rtor)\ 

On  March  15,  1901,  she  completed  a  thirty  hours' trial  at  four-fifths 
power,  the  machinery  and  boilers  having  worked  smoothly  during  the 
whole  of  the  trial.  The  mean  results  were  as  follows:  steam  in  l>oilers, 
244  pounds,  at  engines,  109  pounds;  vacuum  in  comlensein,  startwMvrd, 
27.7.  port,  27;  i-evolutions  per  minute,  starlKwrd,  1U2.6,  port,  101.8; 
i.  h.  p.,  Htarboani,  5.294.  port,  .7,515,  total,  10,8(l!l;  speed,  16.8  knotw; 
consumption  of  coal,  l.f*  pounds  per  horse-power-hour. 

On  March  28,  1901,  she  completed  her  trials  with  an  eight  hours' 
trial  at  full  power  under  natural  draft,  m  a  gale  of  wind  and  a  h<'avy 
sea.  The  steain  pres-^ure  in  boilers  was  257.5  pounds,  at  engines, 
226.5  pounds;  vacuum,  27.3  inches;  the  power  developed  was  13,885 
i.  h.  p.,  and  the  speed,  17.8  knots;  coal  consumption,  1.9  pounds  per 
horne-power-hour.  The  engines  worked  very  satis fat^torily  and  no 
trouble  was  experienced  with  the  Belleville  Iwilers. 


This  first-class  battleship  had  her  first  thirty  hours'  ti'ial  at  one-fifth 
power  May  20  and  21, 1901 .  Eight  of  her  twenty-four  IJelleville  l)oil- 
ers  were  in  iwe  and  the  following  itwults  wore  attained:    iTv<ilutionH, 
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starboard.  65.7;  port.  66.3;  i.  h.  p.,  3,17-4;  average  speed.  11.2 
knots;  coal  (x>nr(uiiiption,  1.78  pounds  per  horse-power-hour. 

On  May  23  and  24. 1901.  she  had  her  thirty  hours'  trial  at  four-fifths 
power.  The  mean  results  were:  steam  in  boilers,  257  pounds;  steam 
at  engines,  2*>  pounds;  vacuum.  27  inches;  i,  h.  p.,  starboard,  5,887; 
port,  5,768;  total.  11,755;  revolutions,  101;  speed,  16.H  knots;  coal 
consumption,  1.8  pounds  per  horse -power-hour. 

On  May  27,  1901,  she  completed  her  series  of  trials  with  a  full- 
power  trial  of  eight  hours'  duration.  The  mean  results  were:  steam 
in  lioilers,  281  pounds;  steam  at  engines,  258  pounds;  vacuum,  star- 
board, 26.4  inches;  port,  26.3  inehes;  revolutions,  starboard,  H)y,6; 
port,  110;  i.  h.  p.,  star»K>ard,  7,695;  port,  7,658;  total.  15,353;  speed, 
18.15  knots;  coal  consumption.  1.83  pounds  per  horse-power-hour. 

FnKKlDlBLE. 

This  first-<ila8B  battleship  completed  her  first  thirty  hours'  trial  at 
one-fifth  power  on  March  2!t,  HK)1.  The  di-aught  of  water  forward  wa« 
26  feet  3  inches;  aft,  27  feet  3  inches;  steam  pressure,  2^^  pounds; 
vatruum,  27  inches.  I>oth  engines;  revolutions,  star)K>ard.  65;  port,  65.4; 
collective  i.  h.  p.,  3,262;  mean  speed,  11.5  knots;  <-oaI  («nsiuiiption, 
2.02  pounds  per  horse- power- hour. 

During  the  trial  some  leaks  developed  in  the  joints  of  the  st^^tn 
pipes,  but  the  contractors  did  not  think  they  were  of  sufficient  impor- 
tance to  justify  a  delay  of  the  second  trial.  The  Adniinilty.  however, 
thought  differently,  and  ordered  the  defects  made  good  at  once,  which 
delayed  the  resumption  of  the  trial  some  ten  we<>ks. 

On  June  8,  1901,  she  completed  her  thirty  hours'  trial  at  four-fiftlw 
power  suwressfuUy.  The  drought  of  wati-r  forward  was  26  feet  6 
inches;  aft.  27  feet  10  inches.  All  the  boilers  were  in  use.  Steam 
pressure  in  Iwilers.  257  pounds;  vHcuuni,  starlniard,  26.3  inches;  port, 
26.8;  revolutions,  starboard.  li'0.2;  port,  101.7;  i.  h.  p.,  11,618;  spi-ed, 
16.81  knots;  coal  consumption,  l.^iil  pemnds  jht  horse-ixiwer-hour. 

On  June  13,  IHOI,  she  completed  .'*iitisfftctorily  her  eight  hours'  trial 
at  full  power  with  the  following  results:  draught  forward,  25  feet  4 
inches;  aft,  27  feet  4  inches;  steam  in  Iwilers,  2S0  pounds;  revolutions, 
starlKtard,  109.1;  port.  li)9.6;  i.  h.  p.,  .-itiiriKtard,  7;7«5;  port,  7,746; 
total,  15, .Til;  air  pi-essure  in  tire-rtMrnis.  0.18  inch;  speed,  mean  of  six 
runs  ovei'  the  measured  mile,  18. 13  knot^;  c<ml  consumption,  1.8  pounds 
per  horse-power-hour. 

UIPLACABLk. 

This  first-class  battleship  commenced  her  trials  on  January  17, 1901. 
She  was  laid  down  July  13,  lS!i8.  and  her  progress  was  so  rapid  that 
she  was  hiunchcd  March  11, 1899.  The  weight  of  the  material  worked 
into  the  strm-ture  up  to  the  date  of  her  launching  was  5,.H00  tons,  and 
as  she  was  two  days  less  timn  eight  nionlhs  on  the  st<K:ks  a  rword  for 
rapid  building  was  created. 
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She.  went  out  of  Plymoutli  Sound  on  the  15th  of  .Tanuary,  litOl,  to 
adjuiit  her  compasses.  Soon  after  leaving  her  moorings  it  wim  found 
that  she  answered  her  helm  very  quickly,  and,  an  a  (.'on^eqiioni-e  of  thi», 
tthe  got  very  near  the  rocks  at  the  entrance  to  the  Hamoaze.  Ijater,  as 
she  was  leaving  the  sound,  she  turned  so  smartly  that  it  seemed  almost 
impossible  to  avoid  a  collision  with  the  war  department  nteumer  <S'/>- 
Redverf  Buller.  In  spite  of  every  effort  abe  actually  touched  the 
steamer,  but  with  trifling  damage. 

The  Jirst  trial  run  was  made  >K>tweon  Plymouth,  the  Start,  and  about 
40  miles  west  of  S<;illy,  and  from  the  time  the  battleship  left  the  sound 
until  she  returned  the  trial  passed  off  without  the  slightest  hitch.  The 
engine-room  register  at  the  conclusion  of  the  thirty  hours'  run  showed 
the  following  results:  steam  in  boilers,  ^20  pounds;  vacuum,  28  inches; 
revolutions,  66;  i.  h,  p.,  3,265;  speed,  11.1  knots. 

On  the  22d  of  January,  IWl,  she  left  port  for  what  is  generally  con- 
sidered the  most  severe  test  that  the  engines  of  a  war  ship  have  to 
undergo,  namely,  a  trial  of  thirty  hours  at  four-fifths  of  the  maxinmm 
horwe-power,  or  12.IMK)  in  this  case.  The  vessel  left  her  anchoii^  a 
(ew  minutes  before  9  o'clock,  and  the  trial  commenced  exactly  at  111. 
The  course  lictween  the  Kddystone  and  Lands  Knd  was  steamed 
several  times,  but  shortly  after  W  o'clock  in  the  evening  it  was  found 
that  a  (connecting  rod  l>etween  two  cylinders  of  the  port  engine  had 
become  heated,  and  tlie  trial  had  to  >ie  discontinued.  The  sea  was  not 
rough,  though  rather  choppy,  and  an  attempt  was  made  to  repair  the 
damage,  but  after  considerable  time  had  been  spent  without  success 
it  was  decided  to  abandon  the  trial,  and  slie  returned  to  the  port  so 
that  the  engine  cx)uld  l)e  overhauled  to  ascertain  tlie  cAu.se  of  the 
overh(»ting. 

She  resumed  this  trial  on  February  4. 1901,  starting  her  trial  in  the 
most  favorable  weather  at  about  £1  o'clock  on  that  morning.  She  met 
with  a  gale  in  the  Channel  in  the  evening,  and,  as  she  whs  then  in  the 
vicinity  of  Lands  End,  felt  the  full  force  of  the  gale,  which  lifted  her 
stei'n  out  of  the  water,  causing  the  propellers  to  i-evolve  at  a  tremen- 
dous rate.  However,  she  apparently  got  over  this  difficulty  all  right, 
and  it  was  not  until  the  morning  of  the  oth,  when  in  the  same  vicinity, 
that  some  bearings  in  her  port  engines  again  became  overheated  and 
steam  had  to  be  shut  off.  It  was  then  found  necessary  to  return  to 
I'lymouth,  as  the  character  of  the  defect  was  such  that  it  could  not  be 
remedied  by  the  .staff  on  l«>ard.  The  ves.set,  with  only  her  port  pro- 
peller working,  arrived  at  Plymouth  about  5  o'clock  on  February  5, 

lyoi. 

On  the  13th  of  February,  1901,  she  made  a  third  attempt  at  her  thirty 
hours'  trial,  and  ^^in  failed.  She  left  port  shortly  before  9  o'clock  on 
that  morning,  and  after  live  hours'  steaming  the  engineers  had  trouble 
with  the  low-pressure  cylinder  of  hci-  port  engine,  a  connecting  rot) 
again  becoming  overheated.     She  put  back  to  Plymonth  and  anchored 
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in  Cawsand  Bay,  so  that  her  urrival  was  unknown,  and  iiolxtdy  landed. 
Thft  defuct  v/ati  not  verv  serious  and  was  put  right  Itefon-  daylight, 

Tho  vessel  left  hornnchonigeat  Cawsand  Bay  at  (>: 45  the  next  morn- 
ing, and,  the  oylindei'  having  iM'cn  again  t^-sttid,  it  was  thought  the  trial 
might  he  suwessfuily  run.  Steam  was  got  up  and  pressure  put  on  as 
gradually  as  possihie,  until  the  l:J,00il  horse-power  was  reached.  The 
ahip  went  round  the  Eddystone  and  then  toward  Lands  End.  All  went 
well  until  about  noon,  when  the  large  pin  of  the  low-pressure  cylin- 
der, the  same  that  had  given  the  trouble  on  the  three  previous  occasions, 
became  heated.  Firemen  and  contractors'  men  went  into  the  engine 
room,  and  for  more  than  an  hour  poured  water  and  oil  on  the  rod. 
Their  efforts  were  of  no  avail,  and  the  continued  exertions  of  the  whole 
party  failed  to  keep  the  rod  cool,  and  the  effort  had  to  !«■  abandoned. 
It  was  not  until  the  rubbing  of  the  rod  had  so  affected  the  cylinder 
and  heated  the  adjoining  machinery  as  to  render  further  running  at  that 
high  rate  datigerotis  that  the  oi-der  was  given  to  slacken  speed.  The 
naval  authoriticH  on  board  were  conferi'ed  with,  and  it  was  decided  to 
have  the  cylinder  overhauled  and  the  pin  withdi-awn.  So  she  returned 
to  port  and  had  her  low-pressure  cylinder  and  the  piston  rod  and  con- 
necting pin  whi<-h  caused  the  trouble  lifted  out. 

Repairs  having  lieen  made  to  the  engines,  on  Maifh  12-13,  1901.  she 
had  a  thirty  hours'  trial  at  12,<H>0  i.  h.  p.,  which  proved  successful. 

The  following  were  the  mean  resultn:  steam  in  lK>ilers,  260  pounds; 
steam  atengines,  23;-i  pounds;  vacuum,  28.1  inchef;  revolutions,  star- 
board, 100.8,  port,  liy.3;  pressure  in  cylinders,  high-pressure,  star- 
boaitl,  8i). 35  pounds,  port  92.3  pound.s;  intermediate,  starlward,  36.3, 
port  34.6;  low,  starlmard,  14. H.  port,  16.1;  i.  h,  p.,  high-pressure  cyl- 
inder, starboai-d,  1,1^11,  port,  1,840;  intermediate,  starboard,  1,968, 
port,  1,844;  low,  starlxwrd,  2,123,  port,  2,271;  total,  starboard,  .5,!t02, 
port,  .5,itr)5;  gross  total,  11,867;  coal  consumption,  1.65  pounds  per 
iiorse-ixtwer-hour;  speed,  16.75  knot'^. 

The  speed  trials  were  concluded  on  March  16,  l!>01,  with  a  most  suc- 
ce.ssful  run  of  eight  hours  at  full  power  over  the  deep-sea  coui-se 
between  Hiune  Head  and  Dodnmn  I'oint.  The  ship  left  Plymouth 
Sound  about  s  o'clock  on  that  morning,  and  two  houi-s  later  her  engines 
were  working  at  15,(MM)  hoi-se-power,  and  the  trial  c«mimenced.  She 
returned  to  the  sound  shortly  after  7  o'cW-k  in  the  evening,  the  rpj*ulta 
being  satisfactory.  With  the,  gross  total  indicated  hoi-se-power  of  her 
engines  at  15,1344,  she  kept  up  a  continuous  sj>eed  of  iy.22  knots,  repre- 
.senting  an  excess  of  0.22  knots  over  her  designed  sp<'ed;  while  her 
coal  consumption  was  reckoned  at  1.88  pounds  per  horse -power- hour. 
The  mean  details  were:  steam  in  Iwilcrs,  starboard  and  poi't,  270 
pounds;  steam  at  engines,  starlioard.  243  poimds,  port,  242  pounds; 
vacuiun,  starlKMird  and  port,  27  inches;  n-voiutions,  starlnmixl,  109.1 
per  minute,  port,  li'8;  pi-essure  at  cylindei-s,  high,  stjirhoard,  101.8, 
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port,  104.8;  intermediate,  starboard,  48.7,  port.  .^i).5;  low,  Ktarhoard, 
1JS.T,  port,  1!),4;  i,  h.  p.,  liigli-prensure  cylinder,  ntarboard,  2,'i30, 
port,  2,273;  intermediate,  .'star)>oai-d,  2,552,  port,  2,2811;  low.  .starltoard, 
2.1tl4,  port  2,!tK«;  total,  starboard  7,6!»*J,  port  7,i>48. 

Throughout  the  trial  the  eoj^ineM  worked  admirably,  and  the  port 
low-prp,s,sure  erank  pin,  whiehwnH  thecau!<eof  the  12,(KMI-hor8e-power 
trial  having  to  be  abandoned  three  times,  worked  iw  smoothly  ax  the 
other  bearings. 

This  first-clasrt  battleship  completed  her  thirty  hours'  trial  at  one- 
fifth  power  on  June  26,  liN>l.  The  draught  of  wat^r  forward  and  aft 
WHf)  2fi  feet;  steani  in  boilem,  254  pounds;  vacuum,  »tarlioHi'd,  26.8 
inches,  port,  26.it  inches;  revolutions,  startHMird,  (tH.ll.  port,  65.88; 
collective  i.  h.  p.,  2,885:  speed,  11. .H5  knot-:;  coal  consumption,  1.69 
pounds  per  horse-power-hour. 

AlKiut  Julj'  1,  1301,  she  had  her  thirty  hours'  trial  at  four-lifths 
power.  With  HI2.33  revolutions  starboard  and  1112, 12  port  she  devel- 
oped 10,387  i.  h.  p.  and  made  a  speed  of  17.491  knots.  The  coal  con- 
Humption  worked  out  as  1.51  pounds  per  horse-power-hour. 

Oil  July  6,  IIKII,  she  completed  her  trials  with  an  eight  hours'  full- 
power  trial.  The  draught  of  water  forward  and  aft  vftw  26  feet;  revo- 
lutions, Htarboai-d,  110.8,  port,  110.5;  i.  h.  p.,  13,852;  speed,  IS.5 
knot^;  coal  consumption,  1,72  pounds  per  horsc-power-hour. 

■BDITBKBINKIN  H({L'1DK0%. 

Between  the  Sthandllthof  June,  1900,  the  Mediterranean  Squadron 
had  a  long-distance  steam  trial  at  four-fifths  iM)wer,the  points  t)etween 
which  the  trial  was  run  being  6  miles  ea.st  of  (iibraltnr  to  6  miles  north 
of  Cape  Figari,  Sardinia,  a  distance  of  788  milos. 

The  rcHultw  of  the  trial  were: 
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This  new  armored  cruiBer  started  for  her  coal-foiwiimption  trial  at 
one-fifth  power  on  April  28,  1901.  After  she  had  run  for  nine  hours 
the  trial  was  stopped  lieeauHe  of  leakti  in  the  main  rondensors.  Rcpaii-s 
were  made  at  nen  and  the  trial  was  rejourned  on  May  1  and  (xtmpleted  on 
the  2d.  The  following  are  the  results  of  the  trial:  dteam  in  Iwilers, 
230  pounds;  revolutions,  starboard,  74,  port,  75;  i.  h.  p.,  4,501; 
speed,  14,4  knotM;  coal  consumption,  1.9  pounds  per  hoi-so- power-hour. 

On  May  3  she  started  on  a  thirty  hours'  trial  at  four-fifths  power. 
This  was  interrupted  after  five  hours  by  a  fog,  wa**  resumed  lat^'rand 
shortened  to  twenty-six  hours.  All  of  the  thirty  boilers  were  in  use. 
The  steam  pressure  was  248  pounds;  revolutions,  114.25;  i.  h.  p., 
16,274;  speed,  20.42  knots;  coal  consumption,  1.77  pounds  per  horse- 
power-hour. 

Before  starting  on  her  final  trial,  without  replenishing  her  bunkers, 
8he  took  in  water  ballast  to  restoi-e  her  draught  to  2.5  feet  9  inebes 
forward  and  'Hi  feet  9  inches  aft.  She  went  to  sea  on  May  7,  ISM'tl, 
and  had  her  final  trial  of  eight  hours'  duration.  The  steam  pressure  in 
boilers  was  286  pounds:  vacuum,  starlwrnrd,  26. ;^  inehen,  port,  20  inches; 
revolutions,  starboai-d,  123.1,  port,  123.3;  i.  h.  p.,  21,352;  mean  nir- 
pressure,  0.27  inches;  speed  by  patent  log,  21.fi04  knots.  The  et>al 
consumption  was  1.84  jwunds  per  horsc-power-hour. 


Thi.-f  vessel,  the  first  of  the  new  series  of  armored  cruisers,  left 
Port-jtuouth  on  the  23d  of  Novemlwr,  19'XI,  for  a  thirty  houi-s'  trial  at 
one-fifth  power,  and  returned  to  port  the  next  afternoon,  the  ti'ial  hav- 
ing been  satisfactory.  Drawing  25  feet  9  inches  forwaixl  and  26  feet  9 
inches  aft,  and  with  208  pounds  of  steam  in  her  boilerM,  she  made  73.8 
revolutions  starboard  and  74.3  i-evolutions  port.  The  vwuuni  was  26 
inches  starl>ourd  and  2ti4  inches  port,  and  the  collective  indicated 
horse-]x>wpr  was  4,731.  Under  these  conditions  she  made  a  speed  of 
13.H9  knots,  with  a  coal  consumption  of  1.87  pounds  per  horse-power- 
hour. 

Aft<'r  coaling  she  left  on  the  26th  for  a  thirty  bom's'  trial  at  four- 
fifths  of  her  full  jwwer.  The  Start  was  reached  with  satisfaetory 
results,  but  there  the  ship  received  the  full  force  of  a  heavy  gale  from 
the  southwest,  and  as  she  dipped  her  nose  into  the  sea  the  propellers 
were  lifted  out  of  the  water  and  the  engines  ra<.-ed.  This  overheated 
the  liearings  considerably,  and  the  speed  had  to  be  decreased  and  the 
trial  stopped.  The  vessel  went  into  Plymouth  Sound  on  the  27tb  at 
midday,  and,  after  readjusting  the  bearings  and  coaling,  sho  left  on  the 
29th,  in  the  morning,  to  again  run  the  trial,  having  only  <'ompleted 
seventeen  bout's  of  it.  This  was  attended  with  exceedingly  satisfac- 
tory, results.     The  Cmimi/  develoi>e<l  iin  avenige  indimted  horse-power 
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of  16,800  and  ftcconipliahed  20.5  knots,  making  114  revolutions  per 
miDute.  The  Belleville  boilerti  were  worked  with  natural  draft,  and 
when  the  result  in  compared  with  the  speed  for  which  the  ship  in 
designed  (for  21  knots  at  21,000  i.  b.  p.)  its  satisfactory  nature  will 
be  at  once  recognized.  During  this  trial  the  contractors  were  suc- 
c(>«ti<f  ul  in  working  in  a  progressive  speed  trial  for  the  Admiralty. 
The  veiwel  returned  to  Plymouth  Sound  on  the  30th,  and  remained 
there  until  December  4,  when,  after  coaling,  she  left  for  a  final  trial 
of  eight  hours  at  full  power  over  the  23-mile  deep-sea  course  between 
Banie  Head  and  Dodinan  Point.  In  consequence  of  a  thick  fog  and 
bad  weather  generally  this  trial  was  postponed  until  the  next  morning. 
It  was  reported  previously  that  there  was  a  breakdown  on  the  evening 
of  the  4th.  while  as  a  matter  of  fact  the  ship  was  in  the  Sound  nearly 
&1I  (lay,  and  has  so  far  not  bad  any  breakdown.  Bad  weather  again 
prevented  the  trial  being  stai-ted  on  the  morning  of  the  5th,  hut 
she  left  later  in  the  day.  An  hour  or  so  after  commencing  the  run 
the  gale  increa.sed  in  violence,  and  as  there  was  again  danger  of  the 
bearings  becoming  overheated,  the  trial  was  stopped.  Some  bearings 
had  bec:ome  heated,  and  this  was  put  right  while  the  ship  cruised 
about  all  night  at  7  knots  between  Start  Point  and  Eddystone.  This 
rontiriued  until  7:30  on  the  morning  of  the  6th,  when,  the  sea  having 
moderated,  the  trial  was  ^ain  commenced.  With  122  revolutions 
an  indicated  horse-iwwev  of  21,200  was  developed  and  a  speed  of  20.79 
knots  was  maintained.  Judged  by  figures  this  trial  does  not  appear 
as  satisfactory  as  the  prev-ious  one  at  four-fifths  of  her  power.  Both 
the  Admiralty  officials  and  the  contractors'  representatives  were,  how- 
ever, completely  satisfied,  as  it  was  estimated  that  if  the  trial  had  taken 
place  in  fine  weather  instead  of  a  gale,  she  would  have  exceeded  the 
speed  for  which  she  was  built.  On  this  trial  the  i.'ontractors  endeav- 
ored to  maintain  the  full-speed  run  as  required  by  the  Admiralty,  but 
were  obliged  to  abandon  it  in  wnseijuence  of  the  weather  and  to  l)e 
satistied  with  their  one  full-power  trial. 


This  new  armored  crviiser  left  Chatham  on  April  18,  ISWl,  for  an 
eight  hours'  preliminary  trial  and  a  thirty  hours'  trial  at  one-fifth 
power.  As  the  engines  wore  running  well  at  the  end  of  four  hours, 
the  thirty  hours'  test  was  commem^ed  at  once.  With  a  light  wind  and 
smooth  sea  a  very  good  run  was  made' to  Plymouth,  where  four  runs 
over  the  measured  course  from  Kanie  Head  to  Dodman  Point  were 
made,  which  concluded  the  trial.  The  indicated  horse-power  devel- 
oped was  4,679,  which  with  75  revolutions  of  the  engines  gave  a  mean 
speed  of  14.03  knots. 

Od  the  23d  she  left  Plymouth  for  a  thirty  hours'  trial  at  four-fifths 
power,  but  returned  during  the  day  with  overheated  bearings.     Owing 
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to  the  meUing  of  the  Hoft  metal  in  the  l)r&M.'«!:<  of  the  port  iiitcniiediatc- 
preMSiire  crankpin,  new  hrasse»  had  to  l>e  :<upplie<l,  and  after  these 
were  adjunted  she  went  for  a  four  hours'  trial  on  the  a7th,  when  the 
bearings  worked  eonwidcrably. 

On  the  2iith  she  went  to  sea  again  for  the  regular  trial,  and  returned 
next  day  with  a  report  of  highly  satiHfactory  result*.  During  the 
trial  four  logged  runa  wei'e  made  over  the  23-mile  course  mentioned 
above.  The  mean  re*iult  of  the  whole  trial  was  that  with  lti,tlll4  i.  h.  p. 
a  mean  speed  of  20.028  knots  per  hour  was  maintained.  The  average 
resultsfor  the  four  runs  were:  steam  in  boilers,  248poundM;  va<^uuniat 
engines,  SJti. 3  inches;  revolutions,  113.5;  coal  (H>nsuniption,  l.!t  pound.s 
per  horse- power- hour.  The  mean  speed  and  indicated  horse-power 
averaged  the  same  as  for  the  whole  trial. 

On  May  Si,  lltOl,  she  hud  her  eight  houi-s'  full-power  trial.  The 
mean  results  were:  steam  in  lK>ilei"s,  2S0  pounds;  st^^am  at  engines,  244> 
pounds;  revolutions.  122;  air-pressure  in  fire-room,  i)J>  inch;  i.  h.  p., 
21,261;  Hiwed,  21.77  knots;  eoal  consumption,  2.3  pounds  per  horse- 
power-hour. 

On  May  3,  the  iX)ntractor's  series  of  trials  being  completed,  she 
made  the  second  of  a  series  of  Admiralty  progressive  steam  trials — foiii- 
runs  at  18  knots  over  the  measured  coui"8e,  the  four  runs  at  20  knots 
having  been  worked  in  during  the  trial  at  four-fifths  power.  With 
indicated  horBc-power  of  9,755  a  mean  speed  of  1S.121I  knots  was  made 
for  the  four  runs.  The  steam  pressure  in  Iwilers  was  349  pounds; 
vacuum,  26.7  inches;  revolutions  of  lioth  engines,  97.9. 


A  writer  in  the  J<Jnfjuu-ir  of  August  10,  I'.MMI,  gives  the  following 
method  of  computing  the  horse-jxtwer  of  vessels  at  various  speeds, 
which  is  of  interest.     He  says: 

III  the  Enifiiiffr  of  July  27.  IHOO,  at  pi^n.'  ''>»,  a  leuctinK  artirle  c|iuitt!H  i'«rtaiii  trial 
<lftta  tor  the  Dimlna,  interest inj;  in  theiiiHelveti,  hut  alsci  aflonlin);  an  ilhixtraljon  of 
tliiu*'  iirinciplf N  cif  whk'h,  for  \aa^,  I  hav«  ctiditavored  t<i  kivc  an  cxiKieition.  I  tabu- 
latu  the  data  hm  foihiwK: 

//.  .V.  K  IHiultm.       . 


*  ilrr 


13,TU1  ItHllTHUnl  luiiw-|> 
14,93>t  illcII<'l(U■•Uln^^4l'.]> 


The  article  refcireil  lo  nlatwi  a  ilnlm-tirin.  "Tlie  tnic  B|)efd  iit  the  lHadem  is 
liniliahly  nnt  far  from  18  knote,  with  11,000  i.  li.  ji."  Which  »efms  t<i  me  alto- 
Kt'thcr  incirrcct,  ami  I  a<«Tt  for  IK  kni.ln  tiic  nK|ui«!ti>  horw-iuiHcr  i-an  U'  phown  to 
lie  7,765  and  iiul  ll,iX)(),  a  rather  mtIuum  differeiKf. 


in 

Thiu  question  tested  by  its  peen — tlie  other  B{>e<Hl  trials  under  the.  like  (iiiiilitiniui — 
is  imder  the  following  r^nie:  ■')>  to  19.6  knotu  tiie  relation  of  powrrftnd  tipeeil  is 
exitrvHBed  by  the  fonuula,  K=1.132  V  lO*""''-,  and  at  thin  sjieei!  it  cataclyHnially 
cbang«fi  to  the  ver)-  diSereiit  one,  E=155.6  V10'»>*"'.,  ariilaHtaraM  thehij<lieKtHpee(i 
20.6  knotti,  IB  Htrietly  regulated  therfliy.  ThiH  lm|>lif«  the  initial  (-ouftaiit  of  the 
eecoiHt  iaeni))er  iMtir^;  suddenly  iiicreOM^  ]40tinieM,  while.  miiinltaneouBly,  thi-trans- 
oMniental  Victor  lO-""''-   dianKes  ti)  lO-""^  ,  only  about  one-fourth  of  ltd  former 

Tel,  II.  -If.  S.  Dkuhm. 

Spc«dB  up  to  1».H  knots.     Wurkintc  fonnulae,  Utg.   K=.05.1H  >  I»)i.  V  I  .14;U  V.    ' 
Cblculale  values  of  .14.14  V,  and  of  .a354  V,  for  the  f<illowinK  HiN-e<l>«: 


r  lll.S  knoto.     Log.  E=2. 1!»20  -I-  Loif.  V  ,-  .0354  V. 


.WW  V  =      .7010    . 

Uig»,  V  =   i.-iaei    . 

Add  t-oiiKlaiit       =    Z.lftU    . 


E  —      ?  ..     l.'i.Wl      ..      IT.lw    Byiliiln. 

It  will  lie  Been,  with  very  nli^lit  alterations  on  the  Hjieeds,  audi  not  i-xiveilint;;  limitfi 
of  emini  in  the  incut  careful  cilwervatiiHiH,  the  aKreenieiit  U'Connii  <|uiti!  in-rfei't, 
Thim,  iiii^eail  of  8|ieeds  19.3,  19.7,  and  ISl.fi  of  tln>  data,  it  ic  far  more  likely  the  true 
spee<lrt  were  19.299,  19.707,  and  Wi.Wa.  fa>  employed  in  thi^  f<ireK»inK  i-alcniation. 
Note,  aUo,  either  fonunla  fa\ai  the  eauie  [Kiwer,  15,4811  indicattil  liorw-iKiwer,  for 
the«]>eed  l9.8knoti<. 

lltui  we  applieil  the  1ow-s)ie«tl  formula  t<i  the  20.(i-knot  Hi>eed,  the  jKiwer  would 
come  out  i»,875,  i.  e.,  3,787  hon<e-|)ower,  in  exccw. 

Had  we  applieil  llie  hiKh-sjieed  formula  to  the  IH-knut  HiH-ni,  the  imwer  woidd 
come  out  12,150,  i.  e.,  4,385  lion<e-iiinver,  in  eniei^H. 

The  hypothesis  ujiim  which  writer  of  the  article  diiluwd  hw  [Mnver  for  18  knots 
liaf  ftiven  him  11,000,  i.  o.,  3,235  ho  rue-power,  in  nxiTWi. 


This  tii-st-claMb  prot«ct«d  cruiser  of  ll,OU(i  tons  and  18,(MH)  i.  h.  p., 
launched  October  iJ7,  ItlltfS,  hud  a  thirty  hours"  trial  at  oiK'-fifth  i)i>wi'r 
on  November  8-».  IIHIO.  Sho  drew  ^  fei-t  tJ  im-hi's  fiirwtird  imd  20 
fcft  5  inches  aft,  and  had'il'i  pounds  of  Ktoam  to  the  stjuarc  in<-h  in  her 
boilers.     Theviu'uum  W!i3:J0.!l  inches  st:trl>ourd,and:J7  inelios  port,  and 
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the  revolutions  were  ll!l  utartjoiird,  and  70.5  port.  The  total  indicated 
horse -power  wan  3,8H4,  and  the  mean  speed  of  the  trial  was  12.3  knotH. 
The  coal  connmnption  worked  out  at  1.83  pounds  per  horse-power- 
hour.  Aftei'  leaving  Portsmouth  on  the  8th,  the  vessel  proceeded 
eastwai'd  as  far  as  Dungeness,  and  then  turned  westward.  After  patt- 
ing Portland  she  encountered  the  full  force  of  the  gale,  and  so  severe 
WHS  the  head  wind  that  for  a  considerable  distance  the  speed  was 
brought  down  to  Q^  knobi,  though  there  was  no  diminution  in  the 
horse-power.  On  passing  Plymouth,  the  ship  again  turned  eastward, 
and  finished  her  trial  at  Spithcad  on  the  night  of  the  ftth.  She  used 
only  ten  out  of  thirty  Belleville  boilers,  which  gave  no  trouble  of 
any  kind. 

On  November  IH  she  .started  on  a  thirty  hours'  run  at  four-fifths 
power,  i>ut  returned  on  the  next  day,  the  trial  having  proved  unauc- 
cet^ffu!, 

yhe  had  been  running  for  four  hours  when  the  bearings  l>eeanie 
overheated,  iir.st  one  and  then  another,  with  such  rapidity  that  they 
were  almost  simultaneous.  It  was  then  found  that  the  white  uicUtl 
in  four  bearings  and  one  Plummer  h\w-k  was  fustsd  and  running,  mid 
it  was  at  once  deteruiined  to  stop  the  trial.  The  ship  returned  to 
Spithead  at  !MJ  revolutions  aud  16  knots,  at  which  speed  the  l)eanngs 
cooled  down  and  gave  no  further  trouble,  but  it  was  not  considered 
desirable  to  resume  the  trial.  It  is  .said  that  the  ti-ouhle  was  due  to 
her  being  run  into  shoal  water  when  turning.  The  engineers  were  not 
told,  and  sucked  water  up  to  flush  some  of  the  bearings.  There  was 
sand  in  the  water  and  the  IxMirings  were  heat«^^d  to  the  fusing  point  by 
sand  friction.     She  has  not  yet  resumed  her  trials. 


This  pi-ote<rted  cruiser,  of  r>,()(J<)  tons,  has  Iwen  put  thi-ough  a  series 
of  trials  for  the  i)enefit  of  a  >K>ard  whi<'h  has  btien  investigating  the 
subject  of  boilers  'with  a  view  to  comparing  the  coal  consjimption  of 
the  old  style  of  boilers  with  that  of  water-tube  boilers. 

On  Mart^h  s,  1!>()1,  she  started  for  a  twenty-four  hours'  coal  and 
watt-r  cxinsumption  trial  at  5,(X)l)  i.  h.  p.  for  the  information  of  the 
boilei'  <.-ouuuittee,  and  returned  to  Portsmouth  the  following  day  after 
a  .successful  run.  She  di-ew  19  feet  1i  incliej*  forward  and  .-23  feet 
2  inches  aft,  and  had  144  pounds  of  steam  in  her  boilers,  which  are 
of  the  cylindrical  pattern.  The  vacuum  was  26.7.5  inches  starboard 
and  26  inches  port,  and  the  revolutions  111.  The  actual  i.  h.  p.  was 
5,148  and  the  speed  l(i.3  knots.  The  coal  consumption  was  1.74 
pounds  per  hoi-se- power- hour  aud  the  water  consumption  for  all  pur- 
poses was  1.1.44  pounds. 

This  cruiser,  which  was  built  and  (sngined  at  Portsmouth  dockyard, 
complet4>d,  on  Docemlxsr  15,  lyiw,  a  thirty  hours'  trial  at  half  power. 
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She  developed  1,789  i.  h.  p.  dtarboard  and  1,849  port,  or  a  collective 
L  h.  p.  of  3,638,  and  with  196  revolutions  utarlxiard  and  194.4  port 
she  averaged  a  t^peed  of  16.7  knots,  with  a  coal  (consumption  of  2.11 
pounds  per  horse-power- hour. 

She  maintained  a  speed  of  16.75  knots  very  comfortably,  but  her 
coal  consumption  was  somewhat  high,  though,  as  a  matter  of  fact,  she 
only  consumed  3.5  tons  per  hour  while  running  at  16.75  knots.  At 
the  same  time,  if  2  pounds  be  the  criterion  of  economy,  the  Pandora 
in  burnin?  2.11  pounds  is  not  an  economical  ship. 

She  started  on  the  9th  of  Januar}',  1901,  for  an  eight  hours'  run  with 
natural  draft,  but  before  she  had  lieen  running  long  the  metallic  pack- 
ing became  overheated  and  the  trial  had  to  be  abandoned. 

I^ter,  on  her  full-power  natural-draft  trial  trip,  which,  owing  to  a 
fog,  lastef'.  but  seven  hour.s  instead  of  eight,  she  made  a  speed  of 
18.625  knot^;  coal  consumption,  2.34  pounds  per  horse- power-hour. 
■  On  June  4,  191)1,  she  had  a  four  hours'  trial  at  full  power,  which 
gave  the  following  results:  draught  forward,  12  feet;  aft,  15  feet 
1  inch;  steam  pressure  in  Iwilers,  22.^  pounds;  vacuum,  26.1  inches; 
revolutions,  starboard  248,  port  243;  air-pressure  in  fire-rooms,  2 
inches;  i.  h.  p.,  7,330;  speed,  l!t.72  knots;  coal  (»nsumption,  2.5 
pounds  per  horse-power -hour. 


This  new  sloop-of-war  early  in  February,  1901,  successfully  com- 
pleted her  thirty  hours'  steam  trials  at  three-fourteenths  and  five- 
sevenths  power,  and  her  eight  hours'  full-power  natural-draft  trial, 
the  particulars  being  as  follows: 

Trial  at  three -fourteenths  power:  draught  of  watt-r,  forward,  10 
feet  2  inches;  aft,  13  feet:  pressure  of  steam  in  tioilers,  170.2  pounds; 
pressure  of  steam  in  engine  room,  168.4  pounds;  vacuum,  27.15  inches; 
revolutions,  122.1  per  minute;  mean  pressui-e,  high,  34.63;  inter- 
mediate, 10.25;  low,  6.59;  i.  h.  p.,  high,  110.2;  intermediate,  84.1; 
low,  135.5;  total,  329.8;  speed,  8.1  knots;  coal  consumption,  1.87 
pounds  per  horse-power- hour. 

Trial  at  five-sevenths  power:  diaught  of  water,  forward,  10  feet  1 
inch;  aft,  12  feet  11  inches;  pres.sure  of  steam  in  boilers,  iys.7  pounds; 
pressure  of  steam  in  engine  room,  IH.5.5  pounds;  vacuum,  28.08  inches; 
revolutions,  181.3  per  minute;  mean  pressure,  high,  74.65;  interme- 
diate, 24.29;  low,  13.27;  i.  h.  p.,  high,  347.9;  intermediate,  291.9; 
low,  401.1;  total,  1,040.9;  speed,  12.2  knots;  coal  consumption,  1.72 
pounds  per  horse-power-hour. 

Trial  at  full  power:   draught  of  water,  forward,  9  feet  lOJ  inches; 

aft,  12  feet  11  inches;    pressure  of  steam  in  bollei-s,  225.2  pounds; 

pressure  of  .yteam  in  engine  i-oom,  215.6  pounds;   air  pressure,  0.17 

inches;  vacuum,  26.4  inches;  revolutions,  206.5  per  minute;  mean  pres- 

lasa-  -01 8 
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sure,  high,  90.3;  intermediate,  31.1;  low,  16.67;  i.  h.  p.,  high,  483.9; 
intermediate,  428.H;  low,  577.9;  txital,  1,490.6;  speed,  by  patent  log, 
14.55  knots;  speed,  on  the  mea^sured  mile,  13.74  knotu;  coal  consump- 
tion, 1.63  pounds  per  horae-power-hour.  The  trial  was  satisfactoi-y  in 
every  respet^t,  and  the  horse-power  indicated  was  90.6  in  exceas  of  the 
contract  with  Laird  Brothers,  of  Birkenhead,  who  built  and  engined 
the  ship.  The  machinery  and  Belleville  boilerw  worked  satisfactorily 
throughout. 

SHEABWATEU. 

This  vessel,  a  sister  ship  to  the  Jifutltw.  <'ompleted  her  steam  trials 
at  the  beginning  of  Octol)cr,  1901),  having  trials  similar  to  those  of 
the  Mutine.     The  particulars  are  as  follows: 

Trial  at  thi'ee-foui'teenths  powei':  duiution,  thirty  hours;  steam  in 
boilers,  163.3  pounds;  revolutions,  115.6  per  minute;  i.  h,  p.,  306,2; 
speed,  9  knots;  coal  consumption,  l.RH  pounds  per  horse- power- hour. 

Trial  at  five -sevenths  power:  duration,  thirty  hours;  steam  in  boilers, 
206.1  pounds;  steam  at  engines,  183,6  pounds;  vacuum,  25,65  inches; 
i-evolutions,  175.9  per  minute;  i.  h.  p.,  high,  307.6;  intermediate., 
332.1;  low  3S4.6;  total,  1,024.5;  speed,  12.85  knots;  coal  consumption, 
1.73  pounds  per  horse-power-bour. 

Trial  at  full  power:  dui-ation,  eight  hours;  .-iteara  in  boilers,  226.8 
pounds;  steam  at  engines,  201),8  pounds;  vacuum,  23.5  inches:  revo- 
lutions, 194.2  per  minute;  mean  effective  pressure  per  square  inch, 
high,  85.6  pounds;  intermediate,  35.6  pounds;  low,  16,6  pounds; 
i.  h,  p.,  high,  430;  intermediate,  461.3;  low,  .141;  total,  1.432.3;  speed, 
13.5  knots;  coal  consumption,  1.57  pounds  per  horse-power-hour. 

The  contract  with  the  Thames  Ironworks  and  Shipbuilding  Company, 
which  supplied  the  machinery,  provided  for  1,400  i.  h.  p. 


This  \essel,  a  sister  ship  of  the  Mntlru-  and  Sh/f<i)'miter,  had  her 
trials  during  the  latter  part  of  August,  19(M),  of  whit^  the  particulars 
arc  as  follows; 

Trial  at  five-sevenths  power:  duration,  30  hours;  steam  in  Iwilers, 
220.8  pounds;  revolutions,  178.5  per  minute;  i,  h.  p.,  1,014.6;  speed, 
12.86  knots;  coal  consumption,  1.42  pounds  per  horse-power-hour. 

Trial  at  full  power,  natural  draft:  duration,  8  hours;  steam  in  boil- 
ers, 225.5  pounds;  revolutions,  204.8  per  minute;  i.  h.  p.,  1,484.7; 
speed,  13.567  knots;  coal  consumption,  1,55  pounds  per  horse-power- 
hour.  The  specifications  called  for  1,400  i.  h.  p.  and  a  speed  of  13.25 
knots. 

Subsequently  she  had  a  series  of  trials  to  determine  coal  consump- 
tion at  various  speeds  and  the  consumption  of  water  by  her  Belleville 
boilers,  of  which  the  particulai-s  are  given  in  the  following  table: 
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TltTOKU  AND  ALBEKT. 

The  new  royal  yacht,  Victoria  and  AUiert,  has  completed  her  .steam 
trials,  and  the  official  results  are  given  in  the  appended  tiible,  which 
shows  that  in  all  respects  the  expectations  have  been  more  than  real- 
ized. The  ya*ht  was  designed  by  Sir  William  H.  White,  K.  0.  B., 
the  director  of  naval  construction,  and  was  built  at  the  Pembroke 
Doc-kyard. 

Her  dimensions  are:  length,  380  feet;  beam,  50  feet;  displacement, 
witli  350  tons  of  coal  on  boaid,  4,700  tons.  (Ireiit  importance  was 
attached  to  her  stability,  and  the  stormy  weather  experienced  afforded 
opportunity  of  testing  it,  and  on  all  occasions  with  satisfactory  results. 

In  each  engine  there  are  four  cylinders,  the  parts  being  balanced 
on  the  Yarrow-Schlick -Tweedy  system.  The  high-pressure  cylinder 
]a  26.5  inches  in  diameter,  the  intermediate,  44.5  inches,  and  the  two 
low-pressure  cylinders,  53  inches,  with  a  stroke  of  3  feet  3  inches. 
The  boilers  are  of  the  Belleville  type,  with  economizers,  and  have 
26,000  square  feet  of  heating  surface  and  840  square  feet  of  grate 
surface.  The  tire  rooms  are  artificially  ventilated,  there  being  no 
cowLs. 

The  steam  trials  set  by  contract  required  four  runs,  the  iii'st  of 
forty-eight  hours'  duration,  two,  of  forty-eight  hours  each,  at  7,500 
i.  h.  p.,  and  a  fourth,  of  eight  hours,  at  full  power.  The  results  of 
all  four  are  tabulated. 
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The  first  trial  took  place  on  August  9  to  11,  1900,  As  the  yacht 
proceeded  down  the  Channel  she  cleared  a  rain  storm,  but  the  wind 
inweascd  in  violence  till  at  night  it  reached  three-fourths  of  a  gale. 
At  this  time  the  yacht  was  steaming  between  the  Lizard  and  Scilly 
Islands  to  avoid  the  ordinaiy  mercantile  traffic  and  to  be  ready  at  day- 
light to  get  on  the  measured  couise  off  the  Cornish  coajst.  Twice  dur- 
ing the  night  the  course  was  altered,  and  the  stability  of  the  ship, 
under  trying  conditions,  was  thus  fully  tested.  In  running  before 
the  wind  she  was  perfectly  i«teady;  against  the  wind,  she  pitched,  but 
her  movements  synchronized  with  the  action  of  the  sea;  with  the  wind 
abeam,  she  rolled,  but  even  in  turning  the  heel  did  not  exceed  10 
degrees,  and  the  time  taken  in  rolling  from  one  side  to  the  other  was 
about  the  average  of  a  well-found  war  ship.  At  no  time  did  she  dip 
her  nose  into  the  sea,  but  the  spray  was  of  such  volume  that  the 
smoke-pipes,  for  more  than  half  their  height,  were  coated  with  salt. 
On  the  morning  of  the  10th,  with  a  strong  breeze  still  blowing,  the 
yacht  rca<^hed  the  measured  course,  Ijetween  Raine  Head  and  Dodman 
Point,  over  whit^h  she  made  four  runs.  She  had  started  with  only  12 
out  of  her  18  boilers  in  use,  but  during  the  run  on  the  night  of  the 
9th  in  the  open  sea.  three  additional  boilers  were  lighted  up  as  a  pre- 
cautionary measure,  and  they  continued  in  use  for  the  remainder  of 
the  trial.  The  exact  distance  of  the  4-ourse  is  ^3.2  miles,  and  the  mean 
result  of  four  runs  gave  the  time  nn  K5  minutes  '25.26  secondij,  or  a 
speed  of  16.3  knots.  The  pressure  in  the  boilers  was  256  pounds  and 
at  the  engines  238  pound.s.  The  vacuum  was  27.3  starboard  and 
26,T5  port.  The  revolutions  were  113.71  per  minute.  The  engines 
and  boilci-s  gave  as  much  satisfaction  as  the  hull.  With  the  exception 
of  the  capstan  and  the  boat  hoists  all  the  machinery  is  below  the 
water-line  and  under  the  immediate  supervision  of  the  engineer  on 
watch. 

The  second  trial,  which  lasted  only  forty-six  hours,  owing  to  fog, 
WHS  on  -Vugust  16  to  18,  ISKK).  The  weather  was  more  moderate  and 
there  was  neither  pitching  nor  rolling.     Six  runs  were  made  over  th« 
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menflured  course,  the  mean  speed  being  18,3  knote,  the  naaximuin  with 
the  tide  being  19.6  knots. 

The  third  trial  wan  on  August  23  to  2.5,  1900.  A  heavy  sea  with 
ground  swell  was  running  in  the  channel  throughout  tbe  trial,  but  it 
had  no  effect  upon  the  yacht,  which,  as  on  the  last  ot^ca^ion,  proved  a 
thoroughly  trustworthy  sea  boat.  There  was  no  perceptible  vibration, 
and  in  the  saloon  it  was  difficult  to  realize  that  she  was  under  way  in 
a  heavy  sea.  The  mean  results,  it  will  be  seen,  closely  approximated 
to  those  on  the  previous  trial  at  the  same  power,  the  differem-e  in 
indicAt«d  horse-power  being  24,  but  the  coal  consumption  was  rather 
better,  probably  a  result  of  experience,  being  1.87  pounds  instead  of 
1.94  pounds  as  in  tbe  two  preceding  trials.  On  the  previous  trial  at  the 
same  indicated  horse-power  the  speed  avei-aged  18.33  knots.  On  this 
trial  it  was  18.47  knots.  With  regard  to  the  indicated  horse-power  it 
may  be  said  that,  although  the  mean  result  is  given,  there  was  very 
little  variation  from  start  to  finish. 

The  full-power  trial  was  on  August  29,  1900,  and  it  was  in  fine 
weather.  The  yacht  drew  18  feet  2  inches  forward  and  20  feet  1  inch 
aft.  ,  The  steam  pressure  at  the  boilers  wa.i  30fi  pounds.  The  vacuum 
was  25.2  inches  starboard  and  26.3  port;  revolutions,  147.2  starboard 
and  147.6  port.  The  indicated  horse-power  was  5,620  starlioard  and 
5,678  port,  the  collective  indicated  horse-power  being  11,298.  The 
mean  air-pressure  was  0.6  inch,  and  the  mean  of  four  runs  over  the 
meaiiured  course  gave  a  speed  of  20.53  knots.  This  being  a  full-power 
trial,  the  coal  consumption  was  not  taken.  On  August  30  the  yacht 
had  her  turning,  stopping,  starting,  and  anchor  trials. 

Any  doubts  entertained  as  to  stability  were  entirely  dissipated  by 
the  behavior  of  the  yacht  in  two  gales,  when  her  speed  did  not  fall  off 
to  an  appreciable  degree,  while  in  a  moderate  breeze  she  was  perfectly 
steady.  Whether  she  had  to  steam  through  a  heavy  sea  or  smooth 
water  the  bow  wave  was  clean  and  regular,  with  a  tine  run  from  the 
stem  to  the  midship  section,  and  no  volumes  of  water  of  weight  were 
thrown  off  from  any  part;  nor  was  there  any  churning  or  thumping 
Under  the  quarter,  whether  the  ship  was  traveling  at  her  highest 
speed  or  running  through  a  gale,  l^lach  trial  also  disclosed  an  ab-sence 
of  vibration  over  the  propeller.s,  while  the  tests  that  were  made  in  the 
worst  weather  she  encountered  showed  that  the  angle  of  heel  in  rolling 
did  not  exceed  8  or  10  degrees.  The  hull  and  engines  thus  answered 
all  the  requirements  of  the  designers. 


This  torpedo-boat  destroyer,  built  and  engined  by  Earle's  Ship- 
building Company,  Hull,  had  her  tirst  official  trial  at  Portsmouth, 
September  21,  1900,  since  the  disastrous  trial  that  took  place  on  July 
21,  1899,  when,  owing  to  an  accident  to  the  machinery,  11  lives  were 
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lost.  At  the  trial  the  machinery  worked  satisfactorily.  It  was  Htipu- 
latcd  that  she  was  to  steain  at  30  knots  with  a  coal  consumption  not 
exceeding  2i  pounds  per  unit  per  hour,  hut  the  consumption  has  not 
heen  reported.  With  6,022  i.  h.  p.,  225  pounds  of  steam  in  boilers, 
and  394  revolutions  the  mean  speed  of  the  three  hours  was  29.46 
knots. 

DOTE. 

This  torpedo-boat  destroyer  made,  on  July  19,  1900,  a  trial  of  three 
hours,  under  forced  draft,  with  an  air  pressure  of  34  inches  and  390 
revolutions  per  minute  ahe  developed  5,848  i.  h.  p.,  and  made  ^9.568 
knots  per  hour.  She  should  have  developed  6,000  i.  h.  p.  and  made 
30  knot*. 

On  the  20th  of  September  she  had  another  speed  trial,  when  she 
developed  0,012  i.  h.  p.  with  '225  pounds  of  steam  in  boilera,  and 
averaged  3itl  revolutions.     The  recorded  speed  was  29.263  knots. 

After  other  unsuccessful  attempts  to  make  30  knots  speed  she  was 
sent  out  on  April  23,  1901,  for  a  29-knot  trial.  She  was  required  to 
maintain  3S8  revolutions,  which  were  calculated  to  give  her  the 
required  speed,  but  she  avei-aged  only  386  revolutions.  ' 


This  torpedo-boat  destroyer  had  her  steam  trials  on  the  Clyde  daring 
the  latter  part  of  May,  1901.  She  had  six  runs  over  the  measured 
mile  course  and  maintained  a  speed  of  30.9  knots,  the  engines  develop- 
ing 9,250  i,  h.  p.  The  contract  speed  required  to  be  made  is  33  knots. 
She  had  other  unsucces.sful  trials,  and  during  the  last  week  in  June, 
1901,  she  resumed  her  trials  for  the  fourth  time,  and  for  the  fourth 
time  the  trials  had  to  be  abandoned,  owing  to  the  machinery  breaking 
down.  For  three  houi"s  the  engines  worked  splendidly,  but  the  i^equired 
speed  of  33  knot*  could  not  be  attained.  Just  as  the  trial  was  about 
to  terminate  a  portion  of  the  inteimediate  cylinder  was  fractured. 


Thi.*!  torpedo-boat  destroyer  had  her  trials  in  October,  1900.     Mean 
results:  speed  trial,  30.135  knots;  coal-consumption  trial,  80.09  knota. 


This  torpedo-boat  destroyer  had  her  steam  trial  in  July,  1900,  off 
Plymouth,  averaging  24  knots  speed. 


This  torpedo-boat  destroyer,  built  by  Palmer's  Shipbuilding  Com- 
pany, Jar  row-on -Tyne,  had  a  satisfactory  three  hours'  coal-consump- 
tion trial  at  Portsmouth  on  March  13,  1901.  She  developed  6,477 
i.  h.  p.,  which  gave  her  379.S5  revolutions,  and  the  speed  was  30.184 
knots.     The  air  pressure  was  2.8  inches.     During  the  three  hours  she 
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made  six  Tuna  over  the  measured  mile  in  Stokes  Bay,  wbeo  the  speed, 
with  6,507  i.  h.  p.  and  2.6  inches  of  air  pressure,  was  30.031  knota. 

She  had  a  second  full-power  trial  at  Portsmouth  March  19,  1901. 
The  cone  was  hoisted  at  the  dockyard  semaphore  to  indicate  a  north- 
erly gale,  and  as  the  day  advanced  the  wind  increased  in  violence,  so 
that  when  open  water  was  reached  the  vessel  was  washed  fore-and-aft, 
while  seas  broke  over  her  fore-bridge,  where  the  deck  officers  were 
atationed.  At  her  first  official  trial,  which  was  to  ascertain  her  coal 
consumption  at  full  power,  she  burned  2.^  pounds  per  unit  of  power 
per  hour,  and  this  entitled  her  to  a  reduction  of  i  tons  in  the  load  she 
carried  on  this  trial.  As  a  matter  of  fact,  she  was  lightened  only  3 
tons,  but  the  advantage  was  entirely  neutralized  by  the  gale,  which 
decreased  her  speed  by  a  third  of  a  knot.  The  mean  speed  for  the 
three  hours  was  30.03,  and  the  revolutions  were  378.8;  the  i.  h.  p.  was 
6,463.  These  figures  did  not  materially  differ  from  the  records  taken 
OD  the  six  runs  over  the  measured  mile  which  formed  pait  of  the 
three  hours'  run.  During  this  part  of  the  trial  the  speed  was  30.073, 
the  revolutions  were  385.15,  the  i.  h.  p.  was  6,510,  and  the  air  pressure 
in  fire-rooms  throughout  was  2.7  inches.  It  was  the  severest  weather 
ever  experienced  at  Portsmouth  by  a  30-knot  torpedo-boat  destroyer 
running  a  successful  trial. 


This  torpedo-boat  destroyer  underwent  a  successful  three  hours' 
coal-coQsumptioQ  trial  on  November  21,  1900.  On  the  six  runs  over 
the  measured  mile  her  average  speed  was  29.9  knots,  but  for  the  whole 
of  the  three  hours  the  speed  was  30. 1 1  knots.  The  official  results  were 
as  follows:  draught  of  water  forward,  5  feet  4.5  inches,  aft  8  feet 
10,75  inches;  steam  in  boilers,  ^49  pounds  per  square  inch;  vacuum 
starboard  23.3,  port  23.1;  revolutions  per  minute,  starboard  380.7, 
port  380.4;  mean  i.  h.  p.,  starboard  3,382,  port  3,193,  total  6,575. 


This  torpedo-boat  destroyer,  built  by  Laird  Brothers  at  Birkenhead, 
had  a  successful  full-power  coal-consumption  trial  on  the  Clyde,  March 
15,  1901.  The  following  results  were  obtained  on  six  runs  over  the 
Skelmorlie  mile: 
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The  mean  speed  for  the  three  hours  was  3(I.27M  knots. 

On  March  27,  1901,  she  made  a  continuous  run  of  twelve  hours  for 
the  purpose  of  testing  her  coal  consumption.  The  engines  were  run 
with  415  i.  h.  p.,  maintaining  a  speed  of  13  knots  with  a  consumption 
of  2.25  pounds  per  horse-power-hour. 


This  torpedo-boat  destroyer  had  a.  very  successful  trial  of  speed  in 
February,  1901.  With  6,623  i.  h.  p.  and  379.4  revolutions  she  aver- 
aged a  speed  of  30.134  knots.  The  air  pressure  in  the  tire-rooms  was 
2.97  inches  and  the  coal  consumption  2.196  pounds  per  horse-power- 
hour.  This  being  0.3  pound  under  the  standard  consumption  allowed 
by  the  Admiralty,  she  was  entitled  to  carry  6  tons  less  than  her  nor- 
mal load,  but  as  the  speed  trials  had  to  be  followed  by  the  stopping, 
starting,  and  turning  trials  the  contractors  availed  themselves  of  hut 
half  the  allowance. 

With  0,.3O3  i,  h,  p.  and  .377.2  revolutions  the  mean  speed  for  three 
hours  was  30,22!t  knots  with  an  air  pressure  of  but  2,7  inches.  Imme- 
diately afterwards  a  run  over  the  measured  mile  with  wind  and  tide 
favorable  showed  a  .speed  of  32,08(J  knots  while  the  mean  of  six  runs 
over  the  mile  gave  a  apced  of  30,524  knots  p<'r  hour. 


This  torpedo-boat  destroyer  had  her  official  trials  in  October,  1900. 
The  mean  results  were:  speed  trials,  30.113  knots;  consumption  trial, 
30.161  knots.  She  also  made  a  special  coal  consumption  trial  at  low 
speed  (11  knots)  and  low  power,  running  a  distance  of  about  44  miles 
per  ton  of  coal. 

SBAKK. 

This  torpedo-ix>at  destroyer  had  her  full  speed  trial  off  Plymouth 
in  July,  liKX),  averaging  28. -5  knots. 


This  torjwdo-boat  destroyer  carried  out  her  official  full-power  coal- 
consiiinption  trial  at  30  knots  on  May  22, 1901,  with  successful  results. 
She  obtained  30.2  knots  as  the  mean  of  six  runs  over  the  measured 
mile,  the  speed  for  three  hours  continuous  stcanung  being  30.03  knots. 


This  torpedo-boat  destroyer,  the  first  vessel  to  be  engined  on  the 
turbine  principle,  has  had  se\'eral  trials  during  the  past  year  both  for 
speed  and  for  <'oal  consumption. 

in  appearance  she  does  not  differ  materially  from  the  30-knot  de- 
sti-oyer  now  generally  adopted,  except  that  her  smoke-pipes  are  of 
much  greater  diameter,  while  in  diuicnsions,  displacement,  and  deck 
tittings  she  presents  no  features  of  novelty. 
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The  following  are  the  details  of  thtt  one.  hour  full-power  trial  on 
the  13th  of  .Tuly,  IIKX),  otf  the  mouth  of  the  Tyne: 

When  the  vessel  left  the  jetty,  at  11:10  u.  m.,  the  displaeeuieiit  was 
380  tons,  the  load  carried  being  about  10  tons  in  excess  of  the  Admi- 
ralty requirements  for  30-knot  destroyers.  She  steamed  down  the 
Tyne  at  14  knots  speed  toTyneuiouth  Pior,  whioh  waa  {>assed  at  11:45, 
and  at  12:05  she  passed  the  mile  post  at  a  speed  of  3C.5sr)  knot«.  She 
had,  therefore,  worked  up  from  a  speed  of  14  knots  to  3t).585  knots 
in  twenty  minutes. 

The  six  consecutive  runs  were  at  the  following  speeds: 
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The  mean  of  two  runs  with  and  against  the  tide  wan  8ti.84!>  knots. 
The  Admiralty  mean  of  the  six  runs  over  the  mile,  with  and  against 
the  tide,  was  36.581  knots,  which  speed  was  also  the  mean  for  the 
hour's  run.  The  mean  I'evolutions  for  the  hour's  run  were  1,1S0  per 
minute.  The  steam  pressure  in  the  turbines  ran  up  to  ^00  pounds 
per  square  inch  and  the  mean  air-pressure  in  stokeholds  was  4^  inches. 
The  unusually  short  time  required  for  working  up  to  full  speed  was  as 
remarkable  a  feature  of  the  trial  as  the  extremely  high  speed  recorded, 
both  features  being  considered  very  valuable  in  war  vessels.  Thr(,ugh- 
out  the  trial  the  machinery  worked  with  the  utmost  smoothness,  and 
practically  no  vibi-ation  was  experienced  in  any  part  of  the  vessel. 

Early  in  August,  1900,  she  ran  at  31. lis  kn()ts  for  three  hours,  and 
the  coal  consumption  was  :).38  pounds  per  horsc-power-houi'. 

On  the  3l8t  of  August,  litiXI,  she  had  a  coal -consumption  trial  of 
three  hours'  duration.  She  maintained  a  mean  .speed  of  33.8  knots  per 
hour  with  a  consumption  of  11  tons  It  hundredweight  of  coal  per  hour. 
The  engines  developed  10,30(>  i.  h.  p.,  whence  it  appears  tliat  she 
consumed  2.49  pounds  per  unit  of  power  per  hour,  or  a  fraction  less 
than  2.50  pounds,  which  is  the  maximum  full-power  consumption 
allowed  for  destroj'ers. 

The  question  whether  she  is  economical  in  coal  consumption  has 
been  the  subject  of  much  di.scussion.  A  3(l-knut  destroyer  at  tj,000 
horse-power  burns  2i  pounds  per  hoi-sc- power- hour.  The  Vi'jter 
at  10,000  hoive-power  burns  also  2^  pounds  per  unit,  but  she  gives  a 
speed  of  34  knots.  The  mtio  is,  therefore,  ocjual;  but  while  on  the 
one  band  the  Viper  could  with  her  ;^4  knots  overreach  her  30-knot 
opponent,  and  with  her  steady  gun  platform  destroy  her,  she  obvi- 
ously on  the  other  hand  can  not  keep  the  sea  for  many  hours  when 
she  is  burning  Hi  tons  of  coal  per  hour.     Again,  at  her  economical 
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epeed  the  Viper  oonsumea  25  hundredweight  per  hour,  against  15 
hundredweight,  which  is  the  normal  consumption  of  the  SO-knot  de- 
stroyers. 

Mr.  Charles  A.  Parsons,  the  managing  director  of  the  Turbinia 
Works,  at  Wallsend-on-Tyne,  writes  as  follows  with  regard  to  the 
trials  of  the  Viper: 

The  recent  trials  of  the  Viper,  which  bi  the  firet  torpedo-boat  destroyer  to  be  fitted 
with  ateajti-turbine  propelling  machinery,  have  attracted  much  attention,  and  as  the 
results  have  proved  eutirely  Kuccexsful,  the  specified  speed  being  greatly  exceeded, 
and  all  previous  records  (including  those  of  the  TurMnid)  have  been  broken,  per- 
haps I  may  be  allowed  to  discuiw  certain  points  in  connection  with  the  figures 
attained  which  are  of  i-onsiderahle  interest  and  importance. 

We  had  not  uuiselves  thought  of  making  a  strict  comparison  between  the  coal  con- 
sumption of  the  Viptr  at  any  particular  speed  with  that  of  other  vessels  of  similar 
tonnage,  as  she  differs  in  ensential  particulars  from  all  other  vessels,  and  such  a  com- 
parison would  te  entirely  misleading  unlets  accompanied  hy  a  full  statement  of  the 
principal  features  of  the  vessels  to  be  compared,  with  their  necessary  bearing  upon 
the  results.  But  as  other  persons  have  thought  well  to  make  an  unqualified  com- 
parison, I  now  propose  to  briefly  place  the  case  on  a  sound  footing,  and  I  may  add 
that  the  comparison  is  interesting  and  instructive,  especially  to  those  whose  business 
it  is  to  design  or  to  use  fa«t  vesHels.  The  trials  of  the  Viprr  have  been  somewhat 
more  elaborate  than  usual  for  torpedo- lw>at  destroyers,  though  they  do  not  as  yet  by 
any  means  cover  the  whole  of  the  ground.  _  They  have  includeil  a  i-oal -consumption 
trial  at  the  contracted  speed  of  31  knots,  the  mean  speed  during  the  three  hours 
being  31.11)4  kiioli',  and  the  coal  consumption,  as  determined  from  the  usual  hull- 
resistance  experiments,  2.:)8  pounds  per  horse- power-hour,  the  contract  being  not  to 
exceed  2.5i>ounds  per  horse-power-hour.  The  power  required  fur  this  spee<l  isabout 
two-thirds  of  the  maximum  for  which  the  engines  and  l)oilers  were  designed,  the 
maximum  being  upward  of  12,300  i.  h.  p.,  which  power  has  been  realized  on  the 
preliminary,  but  official,  full-power  contractor's  trials,  the  maximum  mean  speed 
then  reached  being  8S.S5S  knots. 

The  second  official  trial  was  a  three-hours'  coal-cimeumption  trial  with  air  pressure 
limited  to  31  inches,  and  carrying  the  full  weights  as  del«rmine<l  by  the  previous 
trial,  under  the  usual  Admiralty  conditions,  A  mean  siieed  of  .33.838  knots  was 
maintaine<l  with  about  four-fiflhs  of  the  maxiinum  power,  the  coal  consumption 
being  at  the  rate  of  2.49  i»jun<ls  per  hore«-power-hour. 

The  third  citticial  trial  was  the  usual  twelve  hours'  coal-consumption  trial  at  cruis- 
ing speed.  In  recent  years  the  stipulated  siKwl  on^this  trial  has  been  increased  from 
13  to  15  knots  (this  I  mention,  as  the  coal  consumption  of  the  Vipfi-  at  13  knots  is 
only  about  two-thirds  that  at  15  knots).  The  aacertiuiicd  coal  consumption  of  the 
Vtper  on  this  trial  was  at  the  mean  rate  of  27  hundredweight  per  hour.  It  should 
be  mentioned,  however,  that  H,  M,  S,  Ihlini,  the  second  fastest  ship  afloat,  with  the 
same  tize  turbine  engines  and  similar  in  every  respect  to  the  Vijier,  but  loaded  to 
the  service  conditions,  ami  having  a  displac-ement  of  442  tons,  or  about  60  tons 
greater  than  the  Viper,  consumed  on  her  oflicial  15-knot  trial  only  24. 5H  hundred- 
weight per  hour.  In  her  case  the  port  engines  only  were  nsed,  the  starlioard  engines 
being  dragged  round  by  the  propellers,  and  it  is  probable  that  the  Viper  with  her 
less  displacement  would,  when  using  one  set  of  engines  only,  buni  lewt  coal  than  the 
Cobra.  As,  however,  it  would  l)e  instructive  to  ascertain  the  result  definitely,  it  is 
probable  that  the  test  wilt  be  rnaii*-  at  an  early  date. 

Now  to  tlie  case  in  point.  A  ci>m])arison  has  1)een  made  of  the  coal  consumption 
of  the  Vificr  and  the  Albatronx  st  a  s|x>pil  <)f  aljout  31  knots.  It  so  haii|)ens  that  the 
vessels  have  the  same  displacement,  an<l  it  is  tacitly  a^jumgd  in  the  accoimts  that 


the  horse-power  nec««eary  to  drive  the  two  vfesele  is  the  same,  which  it  by  no  means 
the  case,  for  the  following  reaeonii  in  the  case  of  the  1'iper,  all  the  underwater 
fittings,  Huch  as  the  rudder,  the  shafts  and  brackets  for  carrying  the  propeller  blades 
and  boeseH,  etc..  have  all  been  designed  to  stand  the  highest  speed  of  over  36  knots, 
and  are  of  considerably  larger  and  heavier  ecantlings  than  usual,  and  in  consequence 
offer  increased  resistance  to  their  passage  through  water.  So  much  for  the  ship- 
builder's point  of  view. 

Now  for  the  engineer's  side  of  the  question.  To  give  to  the  Mper  her  Seitra  knots, 
and  to  usefully  aheorb  the  relatively  enormous  horse-power  developed  by  her  engines, 
her  propellers  tiave  extra  width  of  blade  and  a  much  greater  total  blade  area  than 
those  of  the  Albalrom,  whose  maximum  horse-power  is  only  about  two-thinls  of  the 
Viper't.  This  greater  blade  area  is  not  only  uselesH  at  lower  speeds,  but  involves  a 
positive  waste  of  power  at  such  speeds,  owing  to  the  increased  skin  friction.  If,  on 
the  other  hand,  the  Viprr'i  propellers  had  been  designed  for  a  maximum  speed  of 
only  32  knots  (the  contract  speed  of  the  AlbatriMi),  they  wonid  undoubtedly  give 
superior  results  at  about  31  knots. 

Then,  as  regards  the  turbine  engines  themselves:  at  the  speed  o(  31  knots  the 
Vipa-'t  engines  are  working  at  only  two-thirde  full  power,  and  are  necessarily  less 
economical  than  if  they  had  been  smaller  and  designed  for  the  power  required  for 
32  knots. 

Then,  there  are  the  boileiB  to  compare,  a  very  important  item  in  the  case.  The 
Viper  has  the  well-known  Yarrow  boilers,  of  simple  construction  and  of  great  <lura- 
bility  and  power,  but  is  without  any  refinements  external  to  the  Iwiiler  for  attaining 
the  highest  possible  economy  of  coal — refinements,  be  it  paid,  of  somewhat  doubtful 
advantage  in  ordinary  service.  The  AUxaron,  on  the  other  hand,  has  the  equally 
well-known  Thomycroft  boilers;  she  has  also  feed-water  heatera  to  increase  the 
efficiency,  and  alKi  compressed-air  jets  for  promoting  more  complete  combustion  of 
the  furnace  gases  before  coming  in  contact  with  the  tubes. 

These  are  now  the  factors  of  chief  importance  bearing  upon  the  question  of  the 
relative  coal  consumption  of  the  turbine  eriginea  and  the  reciprocating  engines  in  the 
respective  vessels.  On  the  other  hand,  we  have  the  larger  engines,  greater  propeller- 
blade  area,  heavier  under-water  Bttings,  greater  hull  resistance,  powerful,  dumble 
boilers  of  simple  construction  without  external  adjuncts  for  attaining  the  highest 
economy  on  trial,  the  vessel  being  capable  of  [naintaining  a  speed  of  5  knots  in  excess 
of  any  vessel  propelled  by  reciprocating  engines.  On  the  other  hand,  we  have  a 
vessel  whose  engines  and  propeller?  are  capable  of  developing  only  about  two-thirds 
of  the  horse-power  of  the  other,  designed  for  a  much  lower  speed,  in  fact  about  that 
at  which  the  comparison  is  taken,  and  having  Imilers  of  noted  elliciency  in  coal, 
assisted  by  Bomewbat  complex  additions  for  further  increasing  the  economy. 

That  the  reduction  in  the  coal  consumption  attributable  to  the  aggregate  of  these 
differences  greatly  exceeds  the  difference  between  the  coal  consumption  of  the  Viper 
and  AlbntrosB  at  about  31  knots'  speetl  there  can  be  no  question  whatever,  and  thera 
can  not  be  the  slightest  doubt  that  in  every  class  of  vessel  (excepting  very  small  or 
slow  vessels)  it  will  be  found  that  the  turbine  system  of  propulsion  will  give  superior 
results  over  the  reciprix'ating  engine  as  regards  coal  consumption. 

In  the  I'ij"^,  in  spite  of  these  losses  of  power  at  lower  speeilw  which  have  been 
described  and  incurred  in  order  to  reach  the  record  speeds  attained  (speeds  only 
attainable  by  turbine  machinery  J,  without  any  B[>ecial  effort  to  attain  economy — even 
so,  her  coal  consumption  per  horse-power  realized  is  verj'  little  in  excess  of  the  best, 
and  less  than  that  of  many  of  the  30-knot  destroyers.  In  the  specifications  of  most 
Admiralties  tor  torpedo-boats  and  destroyers  the  question  of  speed  is  placed  in  the 
fore  part,  and  enforced  under  heavy  penalties,  culminating  with  the  option  of  com- 
plete rejection  of  vessels  should  the  deficit  reach  more  than  2  or  3  knots  below  that 
contracted  for.     The  coal  consumption  is  relatively  placed  in  the  background. 
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This  being  so,  the  designem  of  the  Viper  may  be  pardoned  if  they  have  mmie  every 
effort  to  attain  tlie  highest  possible  speed  and  Lave  nut  ^iven  sufficient  coiiMderatlon 
U>  the  question  of  obtaining  the  utmost  economy  of  fuel  of  wiiich  turbines  are  capable; 
but  in  this,  their  firet  destroyer,  they  can  at  least  claim  U>  have  beaten  all  records  of 
speed  by  a  long  interval,  and  in  their  future  ships  they  wiU  be  able  to  show  by  how 
much  they  can  beat  all  records  as  to  economy  in  coal. 


This  torpedo-boat  destroyer  completed  her  steam  trials  on  the  Clyde 
with  a  twelve  hours'  continuous  run  on  March  27,  1901,  to  test  her 
coal  consumption.  With  500  i.  h.  p.  she  maintained  a  speed  of  13 
knott  with  a  consumption  of  1.8  pounds  per  horse-power-hour. 


This  torpedo  boat  of  160  tons  ran  a  satisfactorj-  full-speed  trial  at 
the  Maplin  Sand^i  on  May  29,  1901.  The  speed  attained  was  25.069 
knot"  during  a  three  hours'  run,  carrying  a  load  of  42  tons. 


This  old  battleship  having  been  reconstructed,  which  has  had  the 
effect  of  reducing  her  draught  and  increasing  her  freeboard  through 
reducing  her  superstructure  and  total  weight  of  armament,  has  been 
subjected  to  several  trials  which  were  considered  satisfactory.  On 
August  1,  1900,  a  coal-consumption  trial  of  six  hours  gave  the  follow- 
ing results:  7,340  i,  h.  p.  and  10.3  knot^  speed.  Coal  consumption 
per  square  foot  of  grate  per  hour,  20.5  pounds;  per  horse-power-hour, 
2.49  pounds. 

On  August  21,  on  a  full-power  trial,  she  developed  10,809  i.  h.  p., 
with  86.3  revolutions  per  minute  and  a  speed  of  16  knote.  Coal  con- 
sumption, 2.36  pounds  per  horse-power-hour. 

This  new  ship  went  to  sea  on  the  19th  of  January,  1901,  to  undergo 
trials  at  medium  speed  on  the  base  of  St.  Mathieu  to  Trigana.  All 
the  appai-atus  worked  well.  The  engines  developed  5,100  i.  h.  p., 
and  with  90  revolutions  the  mean  speed  was  14  knots — a  very  good 
steaming  speed,  and  easily  obtained  with  a  relatively  moderate  horse- 
power. 

On  the  12th  of  Foliruary,  1901,  she  had  a  preliminary  trial  off  Brest. 
After  a  run  of  four  hours  at  12,5(K)  i.  h.  p.  the  engines  were  speeded 
up  to  120  revolutions,  which  it  was  deemed  would  be  about  the  maxi- 
mum for  full  power.  The  engines  developed  15,000  i.  h.  p.,  and  a 
.  speed  of  17  knots  was  attained.  The  coal  consumption  was  1,67 
pounds  per  horse-power-hour. 

On  March  26,  1901,  she  had  an  official  trial  of  six  hours'  duration. 
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Ste&m  was  carried  in  14  of  the  20  boilers,  and  she  developed  5,581 
i.  h.  p.,  and  maintained  n  speed  of  13.8  knots  with  a  coal  (H)nsuinption 
of  1.37  pounds  of  coal  per  horse-power- hour.  The  consumption  pro- 
vided for  in  the  contract  was  1.43  to  1.54  pounds.  The  trial  was  in  all 
respecte  satLsfactor j. 

On  April  ^,  1901.  she  had  another  trial  of  six  hours'  duration,  in 
which  alt  of  the  20  boilers  were  in  use.  She  developed  1'2,500  i.  h.  p., 
and  maintained  a  spe^d  of  17.4  knot»  with  a  coal  consumption  of  1.51 
pounds  per  horse-power-hour. 

About  April  25,  1901,  she  had  a  satisfactory  trial  of  twenty-four 
hours'  duration.  The  engines  and  boilers  worked  well,  without  any 
incidents,  and  developed  9,830  i,  h,  p.,  giving  a  continued  speed  of 
16.3  knots  with  a  coal  consumption  of  1.79  pounds  per  horse-power- 
hour. 

(BlTEiCBEHiULT. 

This  first-class  protected  cruiser  made,  about  July  20, 1900,  a  twenty- 
four-hour  trial,  during  which,  with  14,000  i.  h.  p.  and  108  revolutions 
per  minute,  she  attained  a  speed  of  21  knots.  The  consumption  of  coal 
was  1.497  pounds  per  hoi-se-power-hoiir.  The.'^e  results  surpassed  any- 
thing that  had  been  attained  up  to  that  time.  When  it  i.s  considered 
that  she  is  able  to  exert  23,000  i.  h.  p.  it  can  be  easily  seen  that  she 
»bould  readily  attain  a  speed  of  24  knots.  The  small  consumption  of 
coal  at  the  moderate  power  of  14,000  assures  for  the  vessel  a  remark- 
able radius  of  action. 

On  August  8,  1900,  she  went  out  for  another  trial,  and  for  twenty 
hours  she  developed  14,400  i.  h.  p.,  and,  with  111  revolutions,  made 
a  mean  speed  of  21  knots.  Then  for  two  hours  she  developed  18,0U0 
i.  h.  p.,  and,  with  120  revolutions,  made  a  speed  of  22.697  knots. 

According  to  the  contract  the  coal  consumption  was  not  to  exceed 
1.76  pounds  per  horse-power-hour  at  13,800  i,  h.  p.,  but  this  figure 
was  not  reached  at  18,000  i.  h.  p.  At  this  power  she  only  burned 
1.54  pounds  per  horse-power- hour,  while  at  14,400  1.  h,  p.  she  ))urned 
1.48  pounds. 

It  appears  that  the  tack  of  success  in  the  trials  of  this  vcsisel  and 
the  time  spent  in  preparing  for  the  full-power  trial  are  due  to  the 
imperfect  alignment  of  the  engines.  It  is  hoped  to  complete  the  trials 
in  July.  The  boilers  of  the  vessel  are  able  to  supply,  without  forced 
draft,  more  steam  than  can  be  used  when  the  engines  are  working  at 
their  maximum  power. 

GpEe. 

This  toi-pedo- boat  desti-oyer,  iil  February,  1901,  had  a  series  of  trials 
which  were  considered  satisfactory.  With  262  revolutions  she  made 
22,35  knots:  with  277  revolutions,  24.21,  and  with  282  revolutions, 
24.88  knots.    The  last  trial  at  full  power  was  notall  thatcould  have  been 


desired,  so  it  was  decided  tochange  the  screws  in  order  to  attain  greater 
speed.     In  April,  1901,  with  301  revolutions,  she  made  25.ti2  knots. 


This  torpedo-boat  destroyer  completed  her  trials  in  Sept«mher, 
1!)00.  She  attained  a  mean  speed  of  27.25  knotH  with  300  revolutions, 
which  was  considered  satisfactory.  In  August,  IttOO,  she  had  a  satis- 
factorj'  coal -consumption  trial.  At  the  speed  of  14  knots  she  consumed 
56.2  pounds  per  mile. 

This  torpedo-boat  destroyer  made,  on  September  17, 1900,  two  sets 
of  trials,  the  first  at  22  knobi,  the  second  at  full  power.  The  last, 
having  given  a  speed  of  24.88  knots  with  288  revolutions,  was 
declared  unsatisfactory,  and  the  screws  were  ordered  modified  before 
A  new  trial.     The  engines  and  boilei"s  worked  well. 

Trials  in  January,  1901,  failed  becau,se.  the  heat  melted  the  grate 
bars  in  the  furnaces.  On  February  1,  1901,  she  had  satisfactory  pre- 
liminary trials  at  full  power,  making  a  mean  speed  of  ::i5.iS8T  knot^ 
with  300.4  revolutions. 

On  March  13, 1901,  she  had  satisfactory  trials  of  spiked.  The  results 
were:  revolutions,  247;  speed,  20.7  knots;  revolutions,  297.8;  s{>ced, 
26.5  knots. 

TATieniTi. 

This  torpedo-boat  destroyer  finished  her  trials  in  July.  1900,  making 
a  mean  speed  of  26.96  knot;!,  or  1  knot  in  excess  of  contract  speed, 
which  gives  the  builders  a  bonus  of  $5,5o0. 
tvnicnvx. 

This  sea-going  torpedo  boat  had  a  trial  in  Januarj',  1901,  and 
exceeded  25  knots,  but  did  not  make  the  required  2(5  on  account  of 
being  somewhat  foul  on  her  bottom.  In  February.  1901,  on  a  two- 
hours'  trial  at  full  speed,  she  maintained  a  speed  of  20.2  knots,  or  0.2 
knots  above  the  contract, 

BORtE. 

This  .-tea-going  torpedo  boat  had  a  satisfactory  trial  April  2,  1901, 
the  speed  attained  licing  29.02  knots. 


This  torpedo  boat  had  a  trial  in  February,  1901.     Mean  speed,  14.5; 
i,  h.  p.,  950.     The  condensers  did  not  give  satisfaction. 


This  torpedo  boat  had  a  trial  in  February,  IIKH,  which  was  satis- 
factory.    The  mean  speed  for  two  hours  was  15  knots;  i,  h.  p.,  1,000. 


Torpedo  boat  No.  147  had  satisfactory  trials  in  May,  1901.  With 
816  revolutions  she  made  a  speed  of  22.7  knots. 

"MO"  ANK  "»M." 

The  full-speed  trials  of  these  torpedo  boats  in  January,  1901,  were 
satisfactory.  They  attained  speeds  of  25  knots  and  25.8  knots, 
respectively. 

HOKSE  AND  MBTIL. 

M.  de  Lanessan,  Minister  of  Marine,  and  General  Andr^,  Minister 
of  War,  visited  Cherbourg  on  the  6th  of  January.  1901,  to  witness 
comparative  trials  between  the  submarine  vessels  J/orse  and  Narvai, 
with  a  view  to  determining  the  relative  merits  of  the  two  systems  for 
guidance  in  the  construction  of  the  new  submarine  vessels  provided  in 
the  program  for  1901.  The  ministers  were  conducted  at  once  to  the 
quay,  where  are  situated  the  conductors  which  charge  the  accumulatoi-s 
used  in  the  submarine  boats.  The  crews  of  the  two  vessels  were  there 
drawn  up  for  inspection,  and  were  seen  to  be  seamen  wearing  the 
ordinary  uniform  with  the  addition  of  a  led  <-ap  i'il>bon  l)earing  the 
words  Sous-Jfar/'fis. 

The  MoTue  is  a  submarine  boat  proper.  The  Nan^l  is  a  boat  of  the 
submersible  type,  which  under  ordinary  circumstances  navigates  on 
the  surface  as  a  torpedo  boat,  but  can  be  submerged,  becoming  then  a 
submarine  boat.  In  the  tii'st  case  the  motive  power  is  a  petroleum 
en^ne;  in  the  second,  electricity  supplied  from  accumulators. 

The  MoTise  has  a  displacement  of  146  tons,  and  is  cylindrical  in  shape, 
with  a  length  of  36  meters  (118  feet)  and  diameter  of  2.70  meters  (8 
feet  3  inches).  The  forward  end  is  fitted  with  a  torpedo  discharging- 
tube,  and  at  the  after  end  is  the  propeller.  From  the  tube  to  the 
motor  extends  a  long  passage,  having  at  the  sides  two  rows  of  accu- 
mulators superimposed.  In  the  center,  under  the  captain^s  conning 
tower,  which  is  reached  by  an  iron  ladder,  are  all  the  levers  and  han- 
dles for  working  the  machinerj-  which  moves  the  boat  lioth  in  a  vertical 
and  horizontal  direction.  Above  arc  two  manholes,  one  eommunicat- 
ing  outside  with  a  narrow  platform  of  latticework  raised  al>out  30 
centimeters  (11  inches)  aliove  the  hull  of  the  vessel  and  under  which 
the  water  is  free  to  pass;  the  other  with  the  conning  tower,  which 
itself  has  also  a  manhole  communicating  with  the  outer  air,  besides 
three  small  glass  scuttles,  all  of  which  can  be  hermetically  closed  from 
the  inside.  Under  the  horizontal  deck,  which  extends  almost  from 
end  to  end,  are  ballast  tanks,  which  can  be  tilled  at  will  with  water 
when  it  is  desired  to  submerge  the  vessel.  From  the  conning  tower 
the  captain  directs  the  vessel  when  navigating  on  the  surface.  When 
submei^cd  she  is  guided  by  means  of  the  periscope,  an  instrument 
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which  projects  alx)ve  the  water  when  the  boat  ia  submerged  to  any 
depth  up  to  *i  meters  (li>.6  feet).  This  ingenious  device  reflects  every- 
thing within  its  field  of  vision,  and  can  be  turned  round  so  as  to  uiver 
the  whole  horizon. 

When  the  Minister  of  War  had  embarked  on  board  the  Moree,  orders 
were  given  to  get  under  way,  and  she  proceeded  from  the  dockyard 
basin  out  into  the  harbor.  A  considei-able  sea  was  running  outside, 
sufficient  to  make  the  steam  launch  which  followed  behind  and  in  which 
the  Minister  of  Marine  had  taken  his  seat  pitch  and  roll  considerably. 
The  Morne,  however,  was  wonderfully  steady,  rolling  very  slightly 
only.  After  crossing  the  harbor  .she  steered  toward  the  Impregnable 
hulk,  which  serves  as  a  workshop  and  quarters  for  those  engaged  in 
adjusting  torpedoes.  Here  she  awaited  orders  to  submerge,  which 
were  soon  after  given.  The  ballast  tanks  then  commenced  to  fill,  and 
in  a  few  moments  the  voices  of  the  men  in  charge  were  heard  report- 
ing "forward  tanks  full,"  "after  tanks  full,"  "midship  tanks  full." 
The  manholes  were  then  closed  and  the  Morse  commenced  to  sink. 
The  water  rose  first  over  the  scuttles,  and  finally  over  the  conning 
tower,  allowing  only  a  bluish  light  to  filter  through  the  glass.  The 
whole  operation  of  submerging  does  not  take  more  than  two  minutes 
to  complete,  and  all  that  can  then  te  seen  of  the  Morse  above  the  sur- 
face is  the  p('ris<K>pe,  which,  having  a  diameter  of  only  10  centimeters 
(3.9  inches),  is  ({uite  invisible  at  a  short  distance. 

The  feeling  experienced  at  the  moment  the  vessel  is  making  her 
descent  is  most  peculiar.  It  is  one  of  expectancy,  but  nothing  hap- 
pens. One  is  astonished  at  the  quiet— the  aijsolutc  calm.  There  is  no 
movement;  not  even  a  tremble.  The  waves  wash  overhead  without 
causing  the  least  vibration.  The  motor  works  silently,  and  the  vessel 
glides  through  the  water  without  causing  any  bow  wave  or  leaving 
any  track.  Alone  the  voice  of  the  captain  is  heard,  who,  standing  by 
the  periscope,  gives  his  ordei-s  for  so  many  degrees  of  helm  and  so 
many  revolutions  of  the  engine.  The  little  vessel  is  now  almost  in 
equilibrium,  and  would  sink  deeper  or  rise  to  the  surface  were  it  not 
for  the  "ailettes"  on  each  side,  which  serve  to  prevent  this.  Before 
an  instrument  which  indicates  the  depth  stands  a  petty  officer  with  his 
eye  fixed  and  his  attention  concentrated  on  the  pointer,  and  by  turning 
a  wheel  he  causes  the  "ailettes"  to  a<'t  so  as  to  maintain  the  vessel  at 
the  required  depth.  Should  she  for  any  reason  continue  to  descend 
or  refuse  to  ascend,  a  pig  of  lead  ballast  can  be  detached,  which  would 
cause  her  immediately  to  rise  to  the  surface;  but  after  this  the  buoy- 
ancy would  be  so  much  increased  that  she  could  no  longer  be  sub- 
merged, even  with  all  the  ballast  tanks  full.  Orders  had  t)een  given 
to  remain  a  quarter  of  an  hour  under  water,  and  at  the  expiration  of 
the  time  pumps  are  set  in  motion  and  the  water  was  forced  out  of  the 
ballast  tank  and  the  J/iw*.-  commenced  to  rise.     The  conning  tower  and 


129 

the  small  platform  emoi^p,  and  the  manholoiii  arc  oponed.  No  com- 
niotioii  takes  place  ut  the  entry  of  the  extt^rnal  air,  and  no  inconven- 
ience has  ht'on  felt  by  tho^  on  board  diiring  the  dive,  the  a<'t  of 
breathing  being  as  free  and  regular  as  in  the  open  air.  Trials  to 
as<'ertain  the  habitability  of  the  Morxe  had  already  been  made,  and  »he 
htus  Tomainod  for  eight  hours  under  wat«i',  the  crew  experiencing  no 
difficulty  in  breathing  and  no  buzzing  sensation  in  the  ears,  no  excita- 
tion or  inconvenience  of  any  sort,  and  it  was  considered  they  could 
have  remained  double  the  time  if  nec«3sarT>',  the  chemical  analysis  of 
the  air  showing  also  that  it  would  have  been  possible  to  considerably 
prolong  the  trial  if  i"equii"od. 

The  Minister  of  War,  after  disembarking  from  the  J/w«(-,  joined  the 
^linitnter  of  Marine  on  board  the  IiiiprcijTuihh;  and  the  next  trial  was 
with  the  Xiu-riil.  As  has  alrejidy  Iwen  stated,  the  Xiirml  is  a  sub- 
mersible torpedo  Ixmt.  On  the  surface  she  acts  like  an  ordinary 
torpedo  boat,  the  engines  being  worked  by  steam.  When  submerged 
she  becomes  a  submarine  boat,  and  the  motive  power  is  electricity. 
She  has  a  displacement  of  106  tons,  and  is  not  cylindrical  like  the 
3f<>r8'.;  but  her  upper  works  being  flat  form  a  deck,  and  the  conning 
tower,  funnel,  and  periscope  project  alwvc  this,  giving  her  at  a  dis- 
tance a  novel  and  peculiar  appearance.  The  submerging  of  the  Xurral 
is  rather  a  delicate  operation — the  motive  power  has  to  Ix!  changed,  the 
smoke-pipe,  etc.,  have  to  l>e  drawn  in,  suflicient  time  has  to  be  allowed 
for  the  unused  steam  to  cool  down,  and  a  much  greater  <)uantity  of 
water  than  in  the  case  of  the  Momc  has  to  be;  introduced  into  the  ballast 
tanks  to  overcome  her  buoyancy.  Crreat  pi-ogrcss  has  bei-n  made  in 
these  respe.cts  since  her  lirst  trials,  and  the  operation  of  submerging 
has  been  much  aixclerated,  but  it  still  takes  considerably  longer  than 
in  the  case  of  the  J/jy/w.-.  On  the  picsent  (K-casion  the  suhmergence 
was  effected  in  a  ijuarter  of  an  hour,  and  when  submerged  the  only 
thing  visible  above  the  water  was  the  p«.'riscoi>e.  The  trials  wei-e  sus- 
pended at  ll:;ili  a.  m.,and  the  ministers  then  i)rtK'eeded  to  the  prefec- 
ture for  dfijeuner.  In  the  afternoon  they  again  went  on  board  the 
ImpregitaMii  to  witness  submarine  practices  from  the  sulimariiie  boats. 

The  Moi-KK  has  three  tiring  positions;  the  Ikiw  tube  with  air  impulse, 
and  two  s^X'cial  carriers  on  the  side,  each  holding  one  torix-do.  which, 
when  fired,  are  simply  detached  and  procee<l  with  their  own  motive 
power;  all  three  e«n  lire  only  in  the  axis  ()f  the  vessel.  Four  shots 
were  fired  and  in  each  ause  the  torpedo  i-an  straight  and  true.  T'he 
Namal  has  four  discharging  positions  on  a  systtuu  invented  by  M.  Dize- 
wieeki,  which  allow  of  the  torpedo  lieing  tired  in  any  direction.  Four 
shottf  were  also  lired,  but  with  not  ([uitc  so  satisfactory  results  as  from 
the  MiiTve;  but  the  day  was  drawing  to  a  close  and  the  light  was  biid. 
The  mioi-stiTs  expressed  themselves  well  .satisfied  with  what  they  had 
Been,  and  returned  to  Paris  in  the  evening. 
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GERMANY. 

This  coast-defense  ship  having  been  lengthened  23  feet  and  other- 
wise reconstructed,  so  that  she  is  really  a  battleship  of  the  third  class, 
has  had  steam  trials  which  have  proved  satisfactory,  and  other  vessels 
of  the  same  class  are  to  have  similar  changes  made  to  increase  their 
efficiency. 

Before  the  reconstruction,  the  Ilatjen,  with  her  locomotive  boilers, 
with  an  air  pressure  of  1.8  inch,  bad  a  maximum  efficiency  of  4,545 
i.  h.  p.,  and  a  speed  of  14.85  knots.  With  her  Thornycroft  boilers 
the  maximum  efficiency,  with  an  air  pressure  of  0.8  inch,  is  now  5,250 
i.  h,  p.,  and  the  ."^pced.  with  5,000  i.  h.  p.,  is  15  knots. 


This  firat-class  protected  cruiser  has  completed  her  official  trials. 
Id  April,  1901,  she  steamed  for  five  days  in  succession  at  16  knots  per 
hour.     Her  engines  and  boilers  gave  genei-al  satisfaction. 

TlcrvBIl  Ll'ISG. 

This  first-class  protected  cruiser,  of  5,650  tons,  has  disappointed  her 
designers,  as  her  speed,  under  forced  draft,  with  10,000  I.  H.  P.,  was 
only  18.5  knots,  where  20  knota  were  calculated.  The  Freya  and 
Hertha,  sister  ships  to  this  one,  ai-e  also  said  to  be  deficient  in  speed. 
They  all  have  water-tube  boilers  of  the  Durr  type. 

KIOBE. 

This  third-class  protected  cruiser,  of  2,800  tons,  had  preliminary 
official  trials  for  the  purpdse  of  inuring  the  engine  personnel,  July 
10-12,  1900.  Runs  were  made  at  different  rates  of  speed,  the  last  one 
at  full  power.  Engines  and  boileis  worked  faultlessly.  The  official 
trials  gave  the  following  results: 


Speed  triaU  of  German  craUer  Xiobe. 
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In  trmlti  1,  i,  aod  5  all  of  the  eight  boilem  were  in  operation.  The 
best  speed  attained  during  her  first  trial  was  22  knots. 

On  August  9  several  tripa  were  made  on  the  measured  mile.  The 
results  of  four  runs  on  the  mile  in  EckernfOrde  llaj'  are  as  follows: 

lodkalci]  bum>puwcr ^ I  N.GSl  f  3,riSi  I  ],iw  058 

Kevolutlons \  letA  ■         iai.73  i  HT.M  M.OB 

SpeeO knou-.i  W.W4  n.OllS  J1,97B  ll.lW 


The  mean  draught  dunng  these  runs  was,  forward,  14  feet  2  inches; 
aft,  17  feet  i  inches.     Pitch  of  screws,  16.4  feet. 


HIIPHE. 

This  new  "small  cruiser,"  of  2,800  tons,  carried  out  her  trials  off 
Kiel  in  December,  1900.  With  the  engines  making  1.58  revolutions, 
and  developing  a.  little  over  9,000  i.  h.  p.,  a  speed  of  22.3  knots  was 
attained,  showing  a  vast  improvement  over  the  GiisefJf,  the  first  ship 
of  the  class,  whose  maximum  speed  is  only  19  knobs.  This  vessel  is 
fitted  with  the  Schultz  water-tube  boilers,  &nd  the  estimated  i^peed  was 
to  be  21.6  knots. 

On  January  9,  1901,  she  began  an  endurance  trial  iit  high  speed, 
which  was  stopped  after  seventy-one  and  one-half  hours  because  of 
fog.  The  mean  results  were  as  follows:  draught  forward,  14  feet  10 
inches;  aft,  le  feet  10  inches;  air  pressure  in  fire  room,  0.7  inch;  rev- 
olutions, 143.9;  i,  h.  p.,  5,024;  speed,  19  knots;  coal  consumption,  2.0S 
pounds  per  horse-power-houi'. 

TRIAL   RBt^UIRBNENTB   FOR   UBRMAN   TIIRPBIXI    HOATH. 

All  German  torpedo  boats  have  their  aeceptance  trials  with  a  per- 
sonnel of  naval  mat^hinists  and  firemen,  under  the  command  of  naval 
oflScers  and  engineers,  on  the  often  sea — "storm  trials"  are  a  special 
feature  included  in  the  requirements — and  with  complete  war  equipment 
in  the  way  of  coal  supply,  boiler  feed-water,  armament,  spare  parts, 
provisions,  etc.  This  means  a  difference  of  several  knots  when  com- 
parisons are  made  with  speeds  of  torpedo  boats  uf  other  nations.  The 
principal  trials  required  are  a»  follows: 

A  fourteen-hour  coal-consumption  trial,  at  12  knots  speed,  with  67 
tons  of  coal  on  board,  in  which  case  the  coal  consumption  is  not  to 
exceed  881.85  pounds  per  hour. 

A  three-hour  forced-draft  trial,  the  toi-pedo  lx>at  being  fully  equipped 
and  carryinfiT  sufficient  coal  for  steaming  2,000  miles  at  the  rate  of  12 
knots  an  hour.  This  run  takes  place  on  the  open  Baltic  in  calm  weather 
and  a  smooth  sea,  with  a  force  of  wind  of  less  than  3.  The  distance 
steamed  on  this  trip  is  to  be  at  least  76  miles,  which  corresponds  to  a 
speed  of  26  knots  an  hour. 


A  twelve-bour  coal-consumption  trial,  at  the  rate  of  15  knots  an  hour, 
in  which  case  the  coal  consumption  is  not  to  exceed  1,323  pounds  an 
hour. 

A  "storm  trial"  to  test  the  behavior  of  the  torpedo  boat  at  sea. 
Without  detriment  to  either  ship  or  machinery,  the  toipedo  boat  must 
steam  four  hours  on  the  open  sea,  with  a  number  of  i-evolutions  corre- 
sponding to  15  knots  in  smooth  water,  with  a  force  of  wind  of  7  to 
10' — at  least  one  of  the  four  hours  against  wind  and  sea.  During  this 
trip  the  stability  of  the  torpedo  boat  and  it^  nautical  qualities  must 
prove  to  l)c  entirely  satisfactory  under  all  circumstances. 

An  engine-maneuvering  trial,  consisting  of  a  several-hour  forced- 
draft  run  under  constant  engine  maneuvers,  designed  to  test  the 
maneuvering  capabilities  of  the  engines  and  their  stability  under 
sudden  changes,  as,  for  instance,  from  full  speed  ahead  to  full  speed 
astern. 

The  rudder- maneuvering  trial,  for  testing  the  efficiency  and  stability 
of  the  whole  steering  gear,  with  the  helm  in  different  positions,  and 
with  the  engines  going  ahead  as  well  as  astern,  to  determine  the  tactical 
diameter. 

Finally,  trials  are  made  of  the  different  pumps  (steam,  bilge,  feed, 
and  circulating),  the  heating  and  lighting  installations,  etc. 

The  entire  fultillment  of  these  requirements  is  rigorously  exacted, 
but  so  far  all  the  torpedo  boats  built  at  a  German  yard  (Schichau) 
have  been  able  to  satisfy  them.  Even  the  unitiated  will  understand 
that  a  torpedo  boat  so  tested  can  be  relied  upon  under  all  circum- 
stances and  that  everything  nec&ssary  can  be  confidently  expected  of 
it.  This  circumstance  inspires  the  crew  with  absolute  confidence  in 
their  boat,  a  very  valuable  factor,  to  say  nothing  of  the  fairt  that  it 
renders  the  torpedo  weapon  reliable,  which  constitutes  the  true  value 
of  this  class  of  ships. 

HOLLAND. 

MOOKD  BBIBINT  1>D  CLASS. 

Three  vessels  of  this  class  of  protected  cruisers  of  4,000  tons  had 
their  trials  in  the  fall  of  1899,  the  full  results  of  which  are  given  in 
the  following  table: 

'  That  is  to  e&y,  according  to  the  international  ( Beaufort)  Bcale,  iiioilenite  gale  to 
whole  gale,  at  a  spee'ii  of  35  to  60  miles  per  hour,  with  a  wind  presaure  of  6.6  U>  17.5 
pounds  per  square  foot. 
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This  gunboat,  built  at  Fijenord,  had  a  satisfactory  trial  of  her  engines 
in  November,  1900.  With  1,353  i.  h.  p.  abe  made  a  speed  of  14 
knots.  The  characteri-stics  of  the  vessel  are:  length,  177  feet;  beam, 
31  feet;  draught,  11  feet  10  inches;  displacement,  810  tons;  armament, 
two  4.1-in.,  two  12-pdr.  and  two  37-mitlimeter  guns. 

The  results  of  trials  of  three  gunboats  of  this  cla^s  are  given  in  the 
following  table: 
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On  March  22,  1901,  this  torpedo  boat  had  her  official  trial,  which 
consisted  of  a  three  houra'  full-apeed  run  at  the  mouth  of  the  Thames. 
The  mean  speed  attained,  with  a  load  of  3il  tons,  was  25.3  knots,  with 
1.5  incheij  air  pressure  in  the  fire  room. 

During  the  last  week  in  April,  1901,  an  interesting  trial  was  made 
on  board  the  Qphir  with  a  view  to  testing  Holden's  system  of  oil  burn- 
ing. A  trial  was  made  with  coal  only,  when  a  speed  of  24.5  knots  was 
obtained  over  a  lengthened  run.  Then  the  oil  burners  were  started 
in  addition  to  the  coal  supply,  which  remained  constant  throughout. 
With  the  oil  and  the  coal  together  the  speed  was  immediately  increased 
2  knots,  i.  e.,  to  26.5  knots.  The  coal  burned  throughout  the  trial  was 
at  the  rate  of  2,800  pounds  per  hour,  and  when  the  oil  was  supple- 
mented the  additional  consumption  of  this  fuel  was  700  pounds  per 
hour  (Borneo  oil).  In  the  Ophir  there  are  two  boilera  of  equal  size, 
and  a  further  trial  was  made,  at  a  slower  speed,  with  oil,  using  one 
boiler,  when  a  speed  of  14  knots  was  readily  obtained  with  a  consump- 
tion of  600  pounds  of  oil'  per  hour.  The  great  advantage  of  oil  burning, 
either  alone  or  supplemented  with  coal,  is  that  variations  in  evaporation 
can  be  much  more  rapidly  made  than  when  burning  coal  alone.  The 
fii-e-room  force  in  larger  installations  can  be  much  reduced. 

PINVKAKVU. 

On  Api-il  29,  liKJl,  this  torpedo  boat  ran  her  official  trial  in  the 
pi'esence  of  the  Dutch  authorities.     The  trial  consisted  of  a  three 


hoars'  full-speed  run  at  the  mouth  of  the  Thames.  The  mean  speed 
obtained  with  a  load  of  30  tons  was  25.99  knotu,  with  1.5  inches  of  air 
pressure  in  the  fire-rooms. 


tmiKitlUtf  DI  SAIKT  BON. 

Preliminary  trials  of  this  battleship  of  9,800  tons  were  had  off  Spezia 
early  in  January,  1901,  and  gave  satisfaction.  Although  the  tire-room 
force  was  not  trained,  the  engines  developed  9,920  i.  h.  p,  under  nat- 
ural draft,  and  with  96  revolutions  a  speed  of  18  knots  was  attained. 
The  steam  pressure  on  boilers  was  1B4  pounds,  vacuum  37  inches. 
The  contract  power  was  9,000  i.  h.  p. 

On  May  5,  1901,  she  had  a  preliminary  trial  at  full  power  off  Spezia. 
With  a  steam  pressure  of  155  pounds  in  the  boilers  and  vacuum  of  26 
inches  she  made  104  revolutions  and  a  mean  speed  of  19.2  knots. 

On  May  23,  1901,  she  had  her  official  trial  at  full  power,  forced 
draft.  With  steam  pressure  of  150  pounds  in  the  boilers  she  made 
103.7  revolutions,  developed  14,277  i.' h.  p.,  and  made  a  speed  of 
18.5  knots.  The  maximum  power  attained  was  14,802  i.  h.  p.  The 
contract  called  for  but  13,500  i.  b.  p. 

EKAHEELE  VIUBEBTO. 

The  trial  of  this  battleship,  of  the  same  class  as  the  preceding,  took 
place  off  Naples  in  September,  1900.  On  the  natural-draft  trial  she 
started  at  8  a.  m.,  and  gradually  increased  the  revolutions  from  85  to 
80  at  10:40  a.  m.,  when  the  trial  really  began.  She  attained  a  mean 
speed  of  18  knots  with  90  revolutions,  and  developed  9,880  i.  h.  p. 
The  engines  worked  very  well  during  the  trial.  The  pressure  at  the 
engines  was  150  pounds;  high-pressure  receiver,  125  pounds;  inter- 
m^iate,  25  pounds;  and  low,  4  pounds,  with  vacuum  of  26  inches. 
The  temperature  in  the  engine  and  boiler-rooms  was  normal  during 
the  trial.  The  contract  required  a  development  of  9,000  i.  h.  p.  In 
the  trial  undei'  forced  draft,  the  engines  were  speeded  up  f i"om  20  to  80 
revolutions  between  8  a.  m.  and  9:30  a.  m.,  when  the  blowers  were 
started  on  closed  ash-pits,  and  an  air-pressure  of  0.6  inch  maintained. 
At  10  a.  m.  the  trial  commenced,  during  which  the  steam  pressure  at 
engines  was  kept  at  150  pounds;  high-pressure  receiver,  140  pounds; 
intermediate,  48  pounds;  and  low,  15  pounds,  with  vacuum  of  26 
inches.  For  two  hours  a  speed  of  18  knots  was  maintained  with  100 
revolutions.  The  entire  motive  apparatus  worked  perfectly,  with  no 
signs  of  heating,  and  with  little  vibration,  and  with  the  steam  valves 
wide  open  there  was  no  trouble  in  maintaining  pressure  without 
excessive  forcing.  The  mean  power  developed  was  14,000  i.  b.  p., 
the  maximum  being  14,162.  The  contract  called  for  13,500  i.  h.  p. 
The  maximum  air  pressure  allowed  was  1.6  inches,  but  it  was  not 
necessary  to  go  above  0.6  inch  at  any  time. 


OITISEFPE  VAIUBILDI. 

This  armored  cruiser  of  7,400  tona  completed  her  acceptance  trials 
in  September,  1900,  off  Genoa. 

On  July  12,  19(X),  while  a  preliminary  trial  waa  taking  place,  with 
all  of  the  twenty-four  boilers  in  operation,  two  water  tubes  of  steam 
generators  Nos.  13  and  Itl  burst,  causing  the  death  of  a  coal  passer  and 
wounding  two  other  men.  When  the  neceasary  repaii-s  had  been 
made,  the  preliminary  trials,  interrupted  by  the  bursting  of  the  tubes 
as  aforesaid,  were  successfully  carried  out  on  August  10. 

The  results  of  the  acceptance  trials,  with  natural  and  forced  draft, 
held  respectively  August  17  and  September  7,  are  given  in  the 
following  table: 
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During  the  trials  at  full  power  the  furnaces  were  chargexi  in  the 
usual  manner.  As  to  the  development  of  the  maximum  power  attained. 
14,713  i.  h.  p.,  being  about  1,200  more  than  required,  it  may  be  stated 
that  13,500  i,  h,  p.  could  have  been  obtained  with  less  forcing  of  the 
draft.  The  maximum  speed  of  19.70  could  have  Ixrn  exceeded  if, 
for  reasons  independent  of  the  ship,  it  had  been  posjjible  to  steer  the 
course  letter. 

The  bursting  of  the  two  tubes  in  boilers  l-S  and  Ifi  may  no  doubt  be 
attributed  to  the  lack  of  experience  on  the  part  of  the  personnel  serv- 
ing the  fires,  who  were  not  sufficiently  skilled  therein  at  the  beginning 
of  the  trials.  The  main  <'au.sc  was  that  the  furna<'.es  of  the  boilers  were 
charged  with  excessive  quantities  of  coal,  which  produced  excessive 
temperatuivs  on  the  grates,  so  that  the  circulation  in  the  inner  tubes 
was  imperfect,  and  the  tubes  themselves  iM'twue  red-hot.  Other  inci- 
dental causes  concurred  to  render  the  explosion  possible,  but  the  main 
reason  was  the  overehaiging  of  the  furnaces.  It  is  well  known  that 
water-tube  Iwilei's  of  the  heavy  type,  with  sul)-horizontal  tubes,  are 
positively  not  made  to  stand  excessive  forcing  of  the  fires;  to  try  to 
make  them  function  under  such  conditions  means  to  condemn  them 
from  the  outset  to  destruction. 


This  armored  cruiser,  a  sister  ship  of  the  O^iiaeppe  Garahaldi,  bad 
her  acceptance  trials  off  Spezia  Id  October  and  November,  1900,  with 
the  following  results: 
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The  Belleville  boilers  and  entire  engine  installation  worked  satisfac- 
torily. The  maximum  power  developed  was  14,200  i.  h.  p.  The  con- 
tract required  13,500  i.  b.  p. 


This  torpedo  cruiser  has  had  her  ofEcial  trials,  which  were  entirely 
satisfactory,  the  contract  requirement-!  Inking  exceeded  in  both  trials. 
The  first  trial,  February  11,  1901,  was  a  forced-draft  run  of  tlii-ee 
hours*  duration,  in  which  the  air-pressure  in  the  fire-room  was  not  to 
exceed  3  inches  and  the  engines  were  required  to  develop  not  less  than 
7,500  i.  h.  p.  The  I'enults  were  as  follows:  moan  draught.  !t  feet  10 
inches;  displacement.  1,300  ton;*;  steam  in  boilers,  203  pounds;  at 
engines,  160  pounds^;  air-pressure  in  fii-e-room,  2  to  3  inches;  revolu- 
tions, 232;  i.  h,  p.,  8,550;  speed,  22.2  knots. 

The  final  trial  was  had  on  March  ti,  1901,  the  vessel  having  then  been 
out  of  dock  some  five  months,  and  was  a  trial  with  natural  draft  of  six 
hours'  duration.  An  air-pressure  of  not  moi'c  than  0.4  inch  was  per- 
mitted and  the  engines  were  required  to  develop  not  less  than  4,100 
i,  h.  p.  The  following  results  were  obtained:  mean  draught,  10  feet; 
displacement.  1,346  tons;  steaminboilers, 169  pounds;  steam  at  engines, 
155  pounds;  air-pressure,  0.4  inch;  revolutions,  IHO;  i.  h.  p.,  4,670; 
speed,  18.8knots;  coalconsumption,3.05  jJoundspiirhorsc-power-hour- 
Tbe  engines  were  designed  to  make  250  revolutions  at  niaxiiimm 
power,  and  the  maximum  speed  attained  was  over  33  knots. 


This  torpedo-boat  destroyer,  of  330  ton.i,  on  a  speed  trial  made  a 
maximum  speed  of  33  knot^. 


This  toi'pedo-boat  destroyer,  of  320  tons,  hai  had  satisfnot^iry  steam 
trials.     On  a  two-hours'  run  at  full  jwwer,  with  the  engines  making 


350  revolutions,  she  made  a  mean  speed  of  31.20  knots.  On  a  six 
hours'  run  at  25  knots  speed  the  coal  consumption  was  1.80  pounds  per 
horse-po  we  r-hour. 


This  torpedo-boat  destroyer,  of  320  tons,  had  a  steam  trial  in  July, 
1900.  With  5,998  i.  h.  p.  and  345  revolutions,  she  averted  31.17 
knots.  Freviou.'^  to  this  Hhe  is  said  to  have  made  32.4  knots  during  a 
three-hour  trial. 


JAPAN. 


This  first-clas.s  battleship  had  her  trials  off  Portsmouth  in  March, 
1900.  On  the  21st  she  had  a  high-speed  coal -consumption  trial,  and 
on  the  23d  a  full-speed  trial,  each  consisting  of  four  runs  over  a  course 
12.25  miles  in  length. 

The  following  were  the  mean  results: 
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These  trials  were  considered  most  satisfactory,  the  ship  having  a 
mean  draught  of  27  feet  3.5  inches,  and  a  (Kirresponding  displacement 
of  15,340  tons. 

HlTSl'SE. 

This  first-class  battleship,  of  15,000  tons,  had,  on  December  5, 1900, 
a  six-hours'  trial,  at  four-tifths  power,  duniig  which  a  speed  of  IS 
knots  was  maintained^ the  speed  being  ba-sed  on  revolutions. 

On  the  7th  she  had  a  full-power  trial  and  ran  for  three  hours  at  a 
speed  slightly  above  19  knots,  the  mean  of  four  runs  over  the  measured 
mile  giving  a  speed  of  11>.1  knots.  The  mean  power  developed  was 
15,000  i.  h.  p.  During  her  trials  the  boilers  were  fired  by  Japanese 
firemen  lielonging  to  the  vessel. 


This  armored  cruiser,  of  9,800  tons,  built  at  Elawick,  on  her  trials  in 
February,  1901,  obtained  a  maximum  speed  of  23  knots— a  good  2 
knots  over  the  contract.  The  mean  speed  during  the  trials  was  21.8 
~  knots. 

PORTUGAL. 

RAINHA  D'AHiaU. 

This  new  Poi'tuguese  cruiser  had  her  steam  trials  during  the  month 
of  May,  1901,  as  follows:  a  five-hours'  trial  under  natural  di'aft;  steam 
in  boilers,  161  pounds;  revolutions,  170;  i.  h.  p.,  3,088;  speed,  17.1 
knots;  coal  consumption,  1.41  pounds  per  horse-power-hour.  Later, 
on  a  trial  of  twenty-four  hours'  duration,  she  averaged  162  revolutions 
and  made  a  speed  of  15.75  knots. 

On  a  three-hours'  trial  under  forced  draft,  with  a  steam  pressure  in 
boilers  of  110.7  pounds,  and  200  revolutions,  she  developed  5,396 
i.  h.  p.  and  attained  a  speed  of  20.6  knots,  with  a  coal  consumption  of 
3.1  pounds  per  horae-power-hour. 


The  official  trial  of  this  first-class  battleship,  held  in  October,  1900, 
at  full  power  on  a  six  hours'  trip,  showed  a  mean  speed  by  bearings  of 
19.12  knots. 

On  the  average  of  five  series  of  diagrams  the  indicated  horse- 
power was  as  follows: 
Port  engine: 

High-pregsure  cylinder 1,292. 10 

Intenneiliate  cylinder 1 ,  616, 48 

Low-preaeure  cylinder 1, 728. 84 

Total 4,637.42 

Starboard  engine,  4,445.11  i.  h.  p.;  mean  number  of  revolutions, 
101.6;  steam  pressure,  143.7  pounds.  Amidships  etgine,  4,692.84 
i.  h.  p.  The  total  indicated  horse-power  for  all  three  engines  worked 
out  at  13,775.37,  or  725  i.  h.  p.  less  than  required  by  the  speci- 
fications. This  is  accounted  for  by  the  "rregular  working  of  the 
boilers,  but  the  engine."  on  the  whole  worked  well,  which  they  did  not 
do  last  year,  there  being  a  beating  of  the  bearings.  The  average 
number  of  revolutions  was  102,'  with  139  pounds  pressure  at  the 
engines  and  165  in  the  boilers. 


The  results  of  the  official  trials  of  this  new  first-class  battleship  dur- 
ing the  summer  of  1900,  being  the  mean  of  six  diagrams,  are  as  follows: 
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These  results  give  a  total  indicated  horse-power  for  both  engines  of 
9,367.57,  or  1,232.43  less  than  the  contract  called  for. 

UPEBITOR  niCOLAl  I. 

On  the  trials  of  this  second-class  battleship,  October  30,  1900,  the 
engines  developed  but  5,000  i.  h.  p.,  in  place  of  8,000  contracted  for. 
This  is  attributed  to  the  fact  that  the  heating  surface  of  the  sixteen 
Belleville  boilers  is  too  limited,  and  that,  instead  of  allowing  at  leadt 
2.5  square  feet  of  heating  sui'face  to  each  indicated  horse-power,  it 
allows  practically  1.65  square  feet. 


This  armored  cruiser  of  12,330  tons  had  a  six  houi-a'  full-power  trial 
on  October  18,  1900,  with  the  following  results  as  regards  the  indi- 
cated horse-power  developed: 
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This  made  a  grand  total  for  all  the  engines  of  15,496.(H,  or  996.01 
i.  h,  p.  more  than  the  contract.  The  total  heating  surface  of  the 
thirty  boilers  is  47,021  square  feet.  The  amount  of  beating  sui-faco 
that  wenE  to  each  indicated  horse-power  of  the  engines  shows  the  ease 
with  which  the  boilers  can  be  controlled  at  full  speed,  since  they 
worked  without  forced  di-aft  and  gave  an  excess  of  indiwtted  horse- 
power in  the  engines.     The  spt^ed  has  not  l>een  repoiicd. 


Tbis  new  Russian  cruiser,  on  a  trial  trip  on  June  4,  1901,  attained 
a  speed  of  'i'2.5  kuobi. 

VABTAK. 

This  protected  cruiser  of  6,500  tons  was  laid  down  at  Philadelphia, 
Pa.,  October  13,  1898,  and  launched  October  31,  1899.  On  the  :2Stb 
of  July,  1900,  she  had  her  first  official  trial  trip,  which  was  not  com- 
pleted because  of  an  accident  to  her  machinei'y.  The  trial  was  con- 
sidered very  satisfactory,  though  not  accepted  as  final. 

The  trial  was  made  over  a  10  knot  course  off  Boone  Island,  and  she 
was  gradiially  speeded  up  to  24.6  knots  in  the  midst  of  a  severe  storm 
which  kicked  up  quite  a  sea.  The  maximum  number  of  revolutions 
was  160  per  minute.  Though  the  blowers  were  working  in  the  fire- 
rooms,  the  dooi-s  were  not  closed.  She  was  under  full  power  for 
eight  hours. 

It  was  estimated  by  the  engineers  that  20,000  i.  h.  p.  was  developed. 
The  first  three  runs  over  the  course  the  average  revolutions  were 
100. 4,  and  the  average  speed  was  16. 12  knots  per  hour.  On  the  fourth 
and  fifth  runs  the  average  revolutions  wei-e  119,73,  and  the  avei-age 
speed  increased  to  19.07  knots.  During  the  sixth  and  seventh  runs 
the  average  revolutions  were  141.1,  and  the  average  speed  21.93  knots. 
During  the  eighth  and  ninth  runs  the  speed  crept  up  slowly,  but 
steadily,  as  the  revolutions  of  the  screws  increased.  The  average 
revolutions  for  the  two  runs  were  153.9,  and  the  average  speed  23.71. 
The  eighth  run  was  covei'ed  in  26  minutes  and  15  seconds,  the  screws 
turning  153.5  timi's  a  minute,  and  in  the  ninth,  when  the  10  miles 
were  reeled  off  in  the  remarkable  time  of  24  minutes  and  22  seconds, 
the  screws  were  turning  154.3  times  a  minute.  After  running  seven 
and  a  half  hours,  and  while  going  at  a  speed  of  24  knots,  the  high 
pressure  cylinder  of  the  port  engine  was'  ruptured,  the  cylinder  head 
breaking.  At  the  time  the  ste^m  pi-essure  in  boilers  was  245  pounds, 
at  engine  200  pounds.  Fortunately  no  one  was  injured  by  the  acci- 
dent, but  the  trial  had  to  be  siLspended. 

The  principal  dimensioiLs  of  the  vessel  are;  length  on  water  line, 
416  feet;  maximum  iteaui,  52  feet;  draught  ready  for  sea,  19i  to  20 
feet;  displacement,  6,500  tons. 

She  bin  30  Nidausse  boilers,  and  itO  furnaces  in  the  fire-rooms.  The 
grate  surface  is  1,575  square  feet,  and  heating  surface  62,229  square 
feet.  The  four  smoke-pipes  rise  90  feet  above  the  grate  bars.  The 
diameters  of  cylinders  arc,  high,  40  inches;  intermediate,  62  inches, 
and  two  low  of  68  inches;  length  of  stroke,  3  feet. 

A  matter  of  importance  is  the  performance  of  the  Niclausse  boilers, 
which  in  generating  steam  and  in  facility  of  firing  exceeded  all  expec- 
tations.    The  full  horse-power  required  was  easily  produced  under 
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natur&l  draft,  while  10  per  cent  of  the  furnaces  were  under  process  of 
cleaning  and  hoisting  ashet^,  showing  that  the  ship  has  a  wide  margin 
of  exceas  of  steam-generating  capacity.  The  averse  horse-power 
developed  in  the  run  of  23.7  knots  per  hour  was  about  17,000. 

While  it  ia  noted  that  natural  draft  only  was  used,  the  60-inch  fire- 
room  blowers  were  kept  constantly  running,  except  when  some  were 
temporarily  shut  down  in  order  to  hoist  ashes.  This  is  what  might 
be  termed  assisted  draft,  although  there  was  no  air  pressure  in  the 
fire-room,  by  gauge. 

RetaiU  oj  ojpdoi  tnaL 
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Two  p.m.  to8:25p.  m.,  July  28, 1900.     Average  pressure  on  all  thirty  boilers,  243.5 
pounds. 

Fires  thin,  about'fl  inches  thick.     Firing  good. 
One-half  glass  of  water  carried  on  all  boilers. 
Outside  of  uptake  hot,  between  300  and  400°  F. 
Temperature  of  passage  between  boiler  ajid  bulkhead,  127°  F. 
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si»wBR  coNDinoNe. 
The  motors  ran  well;  no  aparking;  bearings  cool.    Found&tioDo  firm;  no  vibration. 
No.  1  blower  sbnt  down  from  7: 10  p.  m.  to  7:55  p.m.  to  penuitiioieting  aehea. 
No.  3  and  No.  4,  blowers  abut  dowa  7:20  p.  m.  for  eame  reason. 
No.  9  and  No.  10,  blowers  sfaut  down  7:35  p.  m.  for  eanie  reawn.     Were  still  shut 
down  when  trial  ended,  9:25  p.  m. 

Boilers  held  steam  well  aft«r  blowers  were  stopped. 

Average  number  of  revolutions  for  sixteen  blowers,  397.44. 

A  thorough  examination  of  the  boilers  after  this  run  showed  no  signs  of  distrees. 

On  the  1st  of  October  she  bad  a  six-hours'  coal-consumption  trial, 
and  demonstrated  her  ability  to  steam  6,250  miles  at  10  knots  on  her 
full  fuel  supply,  which  is  1,250  miles  in  excess  of  the  contract.  On 
the  4th  of  October  she  had  a  trial  of  twelve  hours'  duration,  dur- 
ing which  she  was  required  to  maintain  a  speed  of  23  knots.  She  was 
run  with  149  revolutions,  and  an  average  speed  of  23.25  knots  was 
maintained  without  difficulty.  The  highest  speed  attained  was  24.2 
knots,  which  was  not  the  highest  possible,  as  she  was  not  forced.  The 
trial  was  under  natural  draft. 

The  speed  was  deduced  from  the  standardization  data  of  the  pro- 
peller, obtained  by  previous  runs  over  a  10  mile  course  in  July,  four 
runs  (two  each  way)  being  made  over  the  course  at  each  of  four  differ- 
ent speeds  far  enough  apart  to  establish  points  for  plotting  a  speed- 
revolution  curve,  and  from  which  the  speed  of  the  final  trial  could  be 
obtained  simply  from  the  revolutions.  The  results  of  these  standard- 
ization runs  were: 

No.  1. — Speed,  16.122  knots;  average  revolutions,  mtun  engines,  100.2;  i.  h.  p.,  main 
engines,  4,371. 

No.  2. — Speed,  19.0  knots;  average  revolutions,  main  engines,  119.7;  i.  b.  p.,  main 
engines,  6,875. 

No.  3. — Speed,  21.97  knoto;  average  revolutions,  mtun  engines,  140.S;  i.  h.  p.,  main 
engines,  12,107. 

No.  4. — Speed,  23.7  knots;  average  revolutions,  main  engines,  153.4;  i.  h.  p.,  main 
engines,  16,206. 

FOBEL. 

On  April  30,  1901,  thin  torpedo-boat  destroyer  had  her  official  trial 
at  full  speed,  and  maintained  a  speed  of  27.1  knobs  with  300  revolu- 


tions,  whii'h  was  considered  very  satisfactory,  as  the  contract  only 
called  for  a  speed  of  26  knots. 

OSETR. 

During  the  last  week  in  May,  liKll,  this  torpedo-boat  destroyer  had 
her  official  full-speed  trials,  which  were  very  successful.  She  main- 
tained a  speed  of  27.3  knots,  instead  of  26  required  hy  the  contract. 


During  the  latter  part  of  May,  1901,  this  torpedo-boat  destroyer, 
built  by  Nomiand  &  Co.,  for  the  Russian  Government,  had  her  ofScial 
trials,  which  were  very  satisfactory,  the  speed  attained  being  27,381 
knots. 

SWEDEN. 


The  trials  of  this  battleship  took  place  off  Gottenborg.  on  January 
27, 1899,  in  very  rough  weather,  and  everything  worked  satisfactorily. 

The  mean  draught  of  the  ship  was  15  feet  11  inches. 

During  a  four  hours'  trial,  with  natural  draft,  the  mean  steam  prea- 
■  sure  was  157  pounds;  i-evolutions,  110.H4  per  minute;  i.  h.  p.,  3.768; 
speed,  15,0:J7  knots.  During  a  trial  of  one  hour  and  eighteen  minutes, 
with  forced  draft,  the  mean  steam  pressure  was  158  pounds  per  square 
inch;  air  pressure,  0.6  inch;  revolutions,  120.50  per  minute;  i.  h.  p., 
5,077;  speed.  16.032  knotn. 

The  coal  consumption  with  natural  draft  was  1.68  pounds,  and  with 
foi-ced  draft  2.37  pounds  per  horse-power-hour. 


This  vessel,  a  sister  ship  of  the  aWve,  had  her  trials  about  the  same 
time,  and  they  gave  pmctically  the  same  results. 

JACOB  KAUUK. 

This  torpedo  tmiser  of  700  tons  had  her  acct^ptance  trials  during  the 
summer  of  1900,  the  results  of  the  furc-ed-draft  trial  being  as  follows: 
draught  fonvard,  S  feet  »  inches;  aft,  9  feet;  steaui  pressure,  176 
pounds;  air  pivssure.,  0.8  inch;  revolutions,  232;  i.  h.  p.,  3,S73, 
speed,  19.5  knots;  coal  consumption,  1.87  [rounds  per  horse-power-hoor. 
She  is  titted  with  four  locoiuotivc  boilers. 

PSILA\»KB. 

This  toi-pedo  cruiser  of  Toi)  t(iiis  had  her  trials  in  August,  1900,  with 
satisfactory  results.  The  contract  called  for  4,500  i.  h.  p.  and  20.5 
knots  under  forced  dmft.  She  is  fittt^d  with  eight  Yarrow  Ixjilers, 
and  with  natural  dmft  amde  19.3  knot,-*,  with  i,'.m}  i.  h.  p.     On  the 
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forced-draft  trial  the  i-esults  were  as  follows:  draught  forward,  8  feet 
9  iDches;  aft,  8  feet  11  inches:  nteain  pressure,  205  pounds;  air  pres- 
sure. 1,4  inches;  revolutions,  '260:  i.  h.  p.,  4,775;  speed,  20.7  knots; 
coal  consumption,  ii.SS  pounds  per  horse-power-hour. 

She  was  consti'ucted  at  the  Bcrgsund  Works,  at  Stockholm. 

BI.IXT  AND  (.'LASS. 


These  vessels  have  two  water-tube  boilers  each.  During  trial  trips 
on  the  measured  mile  the  Bh'xf,  with  a  draught  of  3i  feet  forward 
and  (1.65  feet  aft  and  a  displiu^ement  of  77  tons,  made  23.545  knots 
with  forced  draft,  with  a  .steam  pressure  of  204  pounds,  and  air  pres- 
sure of  1.7  inches  in  the  foi-wardtirenwm  and  finches  in  the  after  fire 
room,  375  revohitions  per  minute,  and  1,225  i.  h.  p. 

With  a  draught  of  5.4  feet  forward  and  7  feet  aft,  and  n  displace- 
ment of  94  tons,  the  results  were  as  follows;  Steam  pressure,  203 
pounds:  air  pressure,  forwai-d,  l.(!  inche.'j,  aft,  1.7  inches;  revolutions, 
355;  i.  h.  p.,  1.217. 

The  slowe--*!  sp<(ed  was  an  avei-^e  of  21.013  knots  during  a  trial  trip 
of  two  houi's'  duration. 

The  l>est  speed  of  the  six  torpedo  boats  was  made  by  the  Bria, 
namely,  24.11*  knots  averse  on  two  runs,  with  24.33  knots  one  way 
and  24.03  the  other. 

With  natural  draft  these  l>oats  can  attain  a  speed  of  about  IS  knots 
with  both  boilers  and  of  14.5  knots  with  only  one  boiler  in  operation. 

The  coal  consumption,  with  the  vessels  fully  equipped,  is  shown  in 
the  following  table: 
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TURKEY. 

1  AND  B. 


These  torpedo-boat  desti-oyers,  constructed  by  Messrs.  Ansaldo,  of 
Genoa,  on  their  trial  trips  developed  2.400  i.  h.  p.,  and  maintained 
speeds  of  27.1  and  27.  4  knots,  respectively.  The  designed  speed  waa 
26  knots. 
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They  left  Genoa  for  Constantinople  May  6, 1901.  They  were  ready 
for  delivery  in  March,  1901,  but  were  withheld  until  the  Turkish 
Government  should  have  paid  for  them.  Poi^itive  information  as  to 
the  payment  for  the  boats  baa  not  been  received,  but  it  is  presumed 
that  payment  has  been  mode. 

The  dimensions  of  the  boats  are:  length  between  perpendiculars, 
159  feet  1  inch;  length  over  all,  1S5  feet  7  inches;  beam,  18  feet  6 
inches;  mean  draught,  4  feet;  displacement,  145  tons;  bunker  capacity, 
60  tons;  radius  of  action  at  14  knots,  2,000  miles. 

The  armament  consists  of  two  R.  F.  guns  and  two  toi-pedo  tubes. 


RECONSTRUCTION  OF  OLD  SHIPS. 


TOHPEDU  fll'NBOATH. 

The  torpedo  gunboab^  Circe,  GoMtainer,  Jnnoix,  and  Xlyer,  built  in 
1892,  are  to  be  fitted  with  new  en(fine.s  and  boilera.  They  are  at 
present  fitted  with  engines  of  3,500  i.  h.  p.  and  locomotive  boilers. 
Water-tube  Ijoilers  of  sraall-tube  type  are  to  be  fitted  and  are  to  l>e  asso- 
ciated with  light,  quick-running  engines,  estimated  to  develop  6,000 

i.  h.  p. 

The  Skipjack  was  recently  fitted  with  new  engines  and  small-tube 
water-tube  boilers,  with  most  successful  result",  her  engines  indicating 
upward  of  6,000  i.  h.  p.,  while  her  speed  was  increased  from  17.5 
knot^  to  just  above  20  knots, 

FRANCE. 

ntTASTATIOS, 

The  reconstruction  of  this  old  l>iittloshi]>  hsm  boon  comploted  during 
the  year,  and  has  affected  the  hull,  ai'mamcnt,  engineN  and  )>oilcrs  of 
the  ship. 

To  lighten  the  hull  the  armor  has  Ix'ten  replaced  by  thinner  plat«s 
of  the  same  efficiency  an  the  old  and  part  of  the  superstructure  ha^s  been 
removed.  The  result  is  that  the  water-line  protection,  formerly  very 
imperfect,  since  it  was  too  much  submerged,  is  very  much  improved. 
The  total  dccrcaj^e  in  displacement  is  about  200  tons.  A  ('offerdam 
was  fitted  on  the  lower  deck. 

The  new  armament,  it  is  now  stated,  will  <xinsist  of  four  lO.S-in. 
guns,  latest  model,  in  biitt«rv  behind  stout  shields  of  modern  steel; 
two  9.6-in.  guns,  lat*'st  model,  in  barbettes  liehind  shields  on  the 
upper  deck  above  the  battery,  and  four  ■1-in..  two  forward  and  two 
aft.  The  ten  4-in.  substituted  for  six  5.5-in.  some  time  ago  will 
remain.     The  result  is^ 

Original  arauuneiil.  SiiB(t<-"l*'il.  |  Ni;w  annament. 

EiRhllO-S-in.  (cilil model)..]  Four  10.8- In.  (mwlel  IWKl.l 
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The  penetrations  of  the  new  heavy  guns  are  far  lietter  than  the  old, 
but  the  shells  are,  of  oourse,  smaller.  There  is  a  big  difference  in 
the  rate  of  fire. 

The  old  cngincw  have  been  replaced  by  triple-expansion  engineji, 
and  a  speed  of  15.5  knots  is  anticipated.  The  old  eylindrical  boilers 
have  been  replaced  by  Bclle\'ille-  boilers. 

VHBMIDABI.K. 

This  first-class  battle.ship  has  been  ix'(<instiiicted  at  I^orient.  She 
was  launched  April  16,  18S5, 

Her  dimensions  are:  length  between  perpendicular,  3^1.5  feet; 
length  over  all,  348  feet;  beam,  70  feet;  uiean  draught,  27  feet  2 
inches;  projection  of  spur,  12  feet;  load  displacement,  11,900  tons. 

The  hull  iH  entirely  of  steel.  The  Ijelt  is  of  plates  varying  from 
10  in<'hes  forwai-d  to  (i  inches  aft,  and  amidships  of  a  thickness  of  16 
inches,  and  of  widths,  i-espectively,  of  11.5,  6.25,  and  8  feet.  The 
protective  deck  has  a  thickness  of  4  inchos.  The  turrets  have  Hi  inch 
armor. 

The  1-1.5-in.  guns  amidships  have  been  replaced  by  four  6,5-in.  guns 
in  two  armored  casemates,  and  those  in  the  forward  and  after  turrets 
have  been  replaced  by  10.8-in.  guns  of  40  calibers. 

The  after  military  mast  has  Ix-en  removed  and  replaced  by  a  signal 
mast,  and  bilge  keels  have  been  supplied  to  suppress  rolling  motion. 


This  battleship  has  been  recently  reconstructed  almost  throughout, 
and  has  had  steam  trials  which  show  she  has  l)een  improved  in  speed 
and  facilities  for  changes  of  speed,  owing  to  new  boilei"s. 

As  originallj'  built,  she  had  her  armor  Inilt  entirely  submerged,  and 
was  known  as  the  submarine  battleship.  Now  the  top  of  the  tx-lt  is 
fully  2  feet  above  the  water-line. 

All  the  superstructures  have  l>een  removed,  and  she  hu«  now  but  one 
military  mast  and  a  signal  mast,  and  the  military  top  is  tnipezoidal  in 
shape  instead  of  circular.  All  wood  has  been  remove*l  as  far  as  possi- 
ble and  replaced  with  corrugated  steel  plat«s. 

The  dimensions  are:  length,  3!)ri  feet;  benm.  66  feet;  mean  draught, 
27  feet;  displa>^'ement,  10,500  tons. 

The  amior  belt  goes  froiii  1k>w  to  steiii,  and  is  of  the  following 
thicknesses:  Forward,  13.75  inches;  amidships,  17. 7;"i  inches;  aft,  13,75 
inches.  The  pi-oteetive  deck  is  3  inches  thick,  and  the  turrets  15.75 
inches  thick. 

The  tuiTet  guns  remain  the  same.  The  eight  6,5-in.  guns  have 
been  placed  in  two  gi'oui)s  just  alraft  the  forward  turret,  and  forward 
of  the  after  turret,  in  the  superstructure.  Two  of  eacli  group  are  on 
the  main  deck,  one  on  either  side,  and  two  on  the  deckabo^e,  just  over 
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them.     Four  65-miHiiiietcr  guns  jii'o  placed  on  l>ndgos  just  above  the 
gunij  last  mentioned. 

The  engines  have  been  replaced  l>y  triple-expansion  engines  of 
10,800  i,  h.  p.,  and  the  old  cylindrical  boilers  by  Belleville  boilers. 
The  dynamos  have  been  replaced  by  others  of  double  the  ««pacity. 
The  speed  in  now  W>  knots,  and  radiuM  of  action  1,000  niilet^. 

HE((ltrN. 

In  consequence  of  unexpected  delays,  the  woik  on  Itoard  the  coast- 
defense  lattleship  lieijuin,  which  has  been  undergoing  reconstruction, 
did  not  proceed  as  rapidly  as  was  expected.  She  was,  however,  placed 
in  commission  with  a  redm-ed  complement  on  May  15,  lyoi,  for  her 
trials  after  reconstruction.  The  lifjum,  which  is  one  of  a  <  huss  of 
coast-defense  ships  of  7,800  tons,  built  some  fifteen  years  ago,  had  a 
steel  water-line  belt  of  the  enormous  maximum  thickness  of  19.5 
inches,  while  she  carried  two  16.5-in,  guns,  as  her  heavy  armament, 
in  barbettes  protected  by  17  inch  armor,  one  forward  and  one  aft. 
When  fitted  up  with  coal  and  stores  the  belt  in  all  these  ship-s  was 
below  the  water.  Some  of  the  armor  has  now  been  removed,  two 
10.8-in.  guns  in  closed  turrets  have  l>een  substituted  for  the  ltj.5-in., 
and  the  armor  on  the  new  turrets  reduced  to  9  inches;  altogether 
the  ship  Inis  been  lightened  to  the  extent  of  over  (HX)  tons,  and  it  is 
hoped  now  that  at  load  draught  the  upper  edge  of  the  belt  will  bo  at 
least  18  inches  above  water.  Niclausse  boilers  have  been  sub.stitutcd 
for  her  old  cylindrical  ones,  all  superfluous  wood  fittings  have  been 
removed  and  steel  decks  supplied.  The  expense  of  reconstruction  will 
excreed  3,000,000  francs  {*;-{8fi,000). 


This  coast-defense  ii-onclad,  one  of  the  eight  ships  of  the  Sufifn'ed 
class,  has  been  reconstructed  and  the  work  completed  during  the  [Kist 
year.  She  has  been  lengthentxl  by  separating  the  two  ends  of  the  ves- 
sel and  building  in  a  new  section,  and  has  received  new  boilers  and 
engines  and  changes  in  armament  and  protection.  The  reconstruction 
having  been  successful  in  the  case  of  this  vessel,  the  same  treatment  is 
to  bo  applied  to  the  othei'  vessels  of  the  same  class. 

The  trials  of  the  JIagi-n  have  shown  that  the  advantages  sought  to 
be  gained  by  the  lengthening  of  the  ship  have  been  fuily  realized. 

The  coal  capacity  of  the  Jlitrjfii,  which  before  the  reconstruction 
was  220  tons  in  bunkers  and  could  l>o  increased  to  330  tons  by  carrying 
100  tons  of  coal  in  sacks,  is  now  580  tons,  which  ciui  all  lie  stowed  in 
bunkers.  The  ship's  nidius  of  action  at  10  knots'  speed  has  therefore 
been  increased  from  2,01JO  miles  to  3,500  miles,  and  can  prolinbly  be 
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still  further  increased  when  oil  is  used  as  fuel.  In  this  connection 
it  should  be  noted  that  the  computation  of  the  radius  of  action  is  not 
based  on  the  coal  consumption  usually  assumed  in  technical  publica- 
tions, namely,  about  2.2  pounds  per  unit  of  power  per  hour,  but  on 
the  comparatively  high  consumption  of  3,3  per  unit  of  power  per 
hour,  wherein  ample  allowance  is  made  for  the  many  needs  of  the 
ship  in  the  way  of  water  supply,  lighting,  operation  of  auxiliary 
engines,  as  also  for  lessening  the  boiler  efficiency  as  a  result  of  clog- 
ging of  the  tubes. 

liefore  the  reconstruction  the  //agen,  with  her  locomotive  boilers, 
with  an  air  pressure  of  l.S  inches,  water  column,  had  a  maximum 
efficiency  of  i,545  i.  h.  p.,  and  a  speed  of  ll.SS  knots.  With  her 
Thornycroft  boilers  the  maximum  efficiency,  with  an  air  pressure  of 
0.8  inch  water  column,  is  now  5,250  i,  h.  p.,  and  the  speed  with  6.000 
i.  h.  p.  is  15  knots. 

The  speed  measurements  made  during  the  trials  demonstrated  that 
the  lengthening  of  the  ship  has  had  a  favorable  influence  upon  the 
apeed  conditions  at  full  power,  since  the  wave-forming  resistance  has 
been  decreased.  At  mean  apeed  (10  to  14  knots)  a  somewhat  higher 
engine  efficiency  is  required  than  formerly,  which  fact  may  be  attrib- 
uted to  the  influence  of  the  increased  frictional  resistance  due  to  the 
lengthening. 

The  maneuvering  capabilities  of  the  ship  have  undergone  but  little 
change.  The  tactical  diameter,  which  before  the  rccon.struction,  at  12 
knots  speed  with  both  screws  ahead,  was  400  yards,  is  now  432  yards, 
or  32  yards  more. 

The  stability  trials  have  shown  that  the  stability  of  the  ship  has 
been  improved  to  such  a  degree  that  it  has  become  admissible  to  rein- 
force the  former  12  inch  turrets  of  the  9.4-in.  guns. 

In  addition  to  the  foregoing,  the  following  improvements  have  been 
realized  through  the  lengthening  of  the  ship: 

The  annament  has  been  increased  by  two  3.4-in.  R,  F,  guns  and 
six  37-milUmeter  machine  guns. 

The  forward  signal  mast  has  been  replaced  by  a  military  mast,  as 
was  also  done  in  the  cases  of  the  Od/'n  and  Aeffir,  and  the  lighting  top 
ha^  been  armed  with  two  37-millimetor  machine  guns. 

The  two  14-in.  above-water  broadside  launching  tubes  have  been 
removedandreplace<lby  18-in,  submerged  broadside  tubes.  The  14-in. 
above-wat*?r  stern  tube  has  t>een  replaced  by  an  18-in.  armored  tulre, 

The  3.1  inch  steel  conning  tower  has  been  replaced  by  a  7  inch  face- 
hardened,  nickel-steel  conning  tower. 

Moreover,  through  the  skillful  appointments  of  the  living  quarters, 
the  superior  armngements  of  the  ventilation  and  lighting,  etc.,  the 
ship  has  beeu  rendered  considerably  more  habitable. 


The  following  comparative  table  will  sliow  in  a  comprehensive  n 
ler  tlie  cbange^^  resulting  from  the  reconstruction  of  the  ship: 
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This  old  coast-defense  vessel  has  been  thoroughly  overhauled  and 
modernized.  She  has  been  fitted  with  water-tube  boilers  in  separate 
compartmente,  with  additional  coal  protection,  and  haa  received  a  new 
armament,  consisting  of  four  8-in.  R.  F.  guns  in  8  inch  turrets,  four 
■t.7-in.  R.  F.  guns — one  forward,  one  aft,  and  two  on  the  sides — eight 
3-pdr.  semi-automatic  guns,  and  two  1-pdr.  automatic  guns.  She  has 
also  been  fitted  with  two  submerged  toi-pedo-launching  tubes. 

RUSSIA. 


A  difficult  and  important  piece  of  work  in  the  shipbuilding  line  was 
completed  on  the  Tvne  in  November,  1900.  This  was  the  reconstruc- 
tion of  the  ice-breaking  steamer  Ermack  for  the  Russian  Government. 

Powerful  as  this  vessel  proved  herself  in  attacking  the  field  ice  in 
the  Baltic  and  in  the  Kara  Sea,  it  was  found  by  experience  that  she 
would  be  better  without  the  forward  propeller  and  the  machinery  tiiat 
was  fitted  in  her  stem.  Consequently  she  was  taken  to  the  Tyne  and 
fitted  with  a  new  bow  as  well  as  lengthened  some  15  feet. 
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The  first  stages  of  the  opemtion  wore  to  cut  away  as  much  of  the  old 
bow  as  was  possible  without  dot-king  the  ship,  and  the  building;  of  a 
new  bow.  This  was  built  on  shore  and  launched  in  September,  IStOO. 
It  was  very  strongly  built,  with  double  plates,  and  frames  quite  close 
together,  but  as  its  form  was  such  that  without  extraneous  buoyancy 
it  would  not  have  sufficient  stability  to  maintain  it  in  an  upright  posi- 
tion, a  steel  pontoon  was  built  and  securely  riveted  to  the  sides  of  the 
bow,  extending  under  its  whole  length.  Ilallast  was  carefully  placed 
so  as  to  prevent  any  tendency  of  the  bow  to  tip  during  the  launching, 
and  special  precautions  as  to  shoring  and  timbering  were  carried  out. 
The  curious  looking  structure  went  into  the  water  without  difficulty 
and  floated  within  an  inch  of  the  calculated  draught.  The  length  of 
the  new  bow  was  75  feet  and  its  launching  weight  500  tons. 

On  October  1,  1900,  the  ship  and  the  new  bow  were  floated  into  a 
dock  and  settled  on  the  blocks.  The  remainder  of  the  old  bow  was  cut 
away  and  the  new  bow  adjusted  and  connected.  This  was  successfully 
completed,  the  pontoon  cut  away,  and  the  ship  left  the  dock  15  feet 
longer  than  before  and  vastly  stronger  in  the  stem.  She  w&j  eng^ed 
during  the  past  winter  in  keeping  open  the  Uussian  Baltic  ports. 


SHEATHING  OF  SHIPS. 
ENGLAND. 

There  has  been  muoh  d)!s<'iission  in  repard  t«  the  sheathing  of  whips 
in  recent  yeai"s,  and  the  following  notes  will  t>e  of  iiiteiost  a.s  showing 
the  trend  of  opinion  abroad. 

The  practioe  of  .-iheathing  war  vosseis  with  wood  and  i^oppei',  which 
had  in  reeent  yearn  become  mo  common,  was  intended  primarily  to 
enable  the  vessels  to  have  continued  cleanness  of  lx)ttom,  and  thiis 
maintain  a  minimum  resistance  to  propulsion,  even  though  they  had  to 
keep  the  sea  for  long  periods  and  were  for  years  on  foreign  stations 
whei-e  there  was  no  suitable  dry -docking  accommodation  and  in  waU-rs 
where  they  weie  exposed  to  verj'  rapid  fouling. 

Another  advantage  claimed  for  sheathing  war  vessels  is  that  the  wood 
planking  outside  a  steel  skin  adds  to  it*  capability  of  taking  hard  rubs; 
and  thas  we  find  about  six  years  ago  Sir  William  White  stating:  "For 
manj'  of  the  sei-vices  which  have  to  be  performed  by  the  smaller 
classes  of  H.  M.  ships,  it  is  most  desirable  to  have  a  stout  wood  Iwttom 
protected  by  copper.  Bare  thin  iron  or  steel  plating  is  unsuitable, 
under  such  conditions,  both  to  withstand  tbe  shocks  of  grounding  and 
the  risk  of  serious  and  rapid  corrosion  in  tropical  wati'i-s  containing 
lai^  quantities  of  vegetable  matter;'"  and.  he  pointed  out,  "that 
while  formerly  such  small  vessels  were  of  composite  constniction, 
now  sheathed  vessels  were  employed." 

The  practice  of  sheathing  the  Iwttoms  of  vessels  is,  however,  not 
without  serious  drawbacks,  foremost  among  which  is  the  greatly 
increased  cost:  but  this,  if  the  sheathing  was  in  every  way  satisfactory, 
would  l>e  of  minor  importance,  and  would  !)e  possibly  almost  neutral- 
ized by  the  lessened  expenditure  of  fuel  in  maintaining  a  high  speed, 
and  by  the  saving  effwted  by  less  freiiuent  docking  and  cleaning.  In 
bygone  years  the  adoption  of  ii-on  Ixilta  in  fa.stcning  the  sheathing 
resulted  in  their  rapid  deterioration,  owing  to  galvanic  action,  but 
now  it  is  usual  to  adopt  l>olts  of  naval  brass;  and  as  long  as  these  metal 
bolts  ain  lie  kept  perfectly  water-tight,  and  the  salt  water  prevented 
from  getting  into  contact  with  the  steel  plating  and  framing,  all  is 
well.  This  desirable  condition  is,  however,  not  always  maintained, 
and,  owing  to  the  failuii.;  to  absolutely  exclude  sea  water,  in  some 
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cased  the  wteel  plating  h&s  licoii  l>adly  attacked,  while  in  other  instances 
the  flttiDg  of  the  .sea  valves  and  other  connection»  have  been  seriously 
damaged.  During  Auguist,  miM),  H.  M.  crui.'ier  Ariadne  was  found  to  be 
leaking  at  her  moorings  at  Portsmouth,  and  it  was  assumed  that  a 
Kingston  valve  had  been  left  open,  but  after  the  vessel  was  dry -docked 
it  was  ascertained  that  the  cori'osion  of  the  bolts  both  inside  and  out- 
side the  hull  had  been  so  extensive  that  the  mounting  of  one  of  the 
under-water  tittings  had  fallen  off,  allowing  a  great  inrush  of  water. 
The  corrosion  of  the  outer  bolts  of  H.  M.  cruiser  Spartiate^  a  sister 
vessel,  had  previously  been  detected,  and  on  further  examination  it 
was  found  that  the  inner  bolts  had  also  been  corroded.  Similar  expe- 
riences have  occurred  in  foieign  war  vessels  which  have  wood  and  cop- 
per sheathing,  and  it  is  said  that  the  Russian  admiralty  is  dispensing 
with  wood  and  copper  sheathing  in  vessels  now  IWng  built,  although 
in  the  new  coast-defense  ironclad  Gftiifi'al  Admiral  Apraksln,  now 
under  construction,  the  bottom  will  be  wood  sheathed  but  covered 
with  steel  instead  of  copper  sheets. 

There  is  anotlier  objection  to  the  use  of  copper  sheathing  which 
appeal's  to  be  well  grounded,  viz,  its  injurious  effect  on  vessels 
which  are  not  so  sheathed,  owing  to  a  galvanic  current  being  set  up 
and  severe  wrroaion  ensuing  in  thp  unsheathed  ve.ssel.  Such  an  expe- 
rience, it  is  stated,  recently  occurred  to  a  steel  vessel  of  the  Italian 
navy  moored  to  the  same  buoy  with  a  copper-sheathed  vessel,  and  a 
similar  occurrence  is  rejwrted  from  Kronstadt. 

Undoubtedly  the  great  reason  for  using  copper  sheathing  is  because 
of  itH  anti-fouling  qualities,  but  even  in  this  rewpect  its  efficacy  is  being 
questioned,  and  apparently  not  without  reason.  According  to  the 
Kronstadt  Vcntnik,  the  Russian  first-ctass  cruiser  Pamyat  Asova, 
which  had  a  copper-sheathed  bottom,  always  showed  on  dry -docking 
at  Vladivostock  a  very  foul  bottom,  whereas  other  ships  not  copper 
sheathed,  but  coated  with  an  anti-fouling  composition  showed  much  lesa 
marine  growth,  although  both  classes  of  vessels  were  stationed  in  the 
same  waters.  It  also  appears  that  a  few  years  ago,  probably  owing  to 
the  experience  just  related,  it  was  decided  to  coat  a  few  square  yards 
on  the  bottom  of  the  cruiser  Pamyat  A2(fvo  with  HolzapfePs  anti-foul- 
ing composition,  and  when  in  the  following  year  the  vessel  was  again 
dry-docked  the  composition  was  perfectly  <'lean.  This  trial  has  been 
repeated  on  a  larger  scale,  and  should  it  again  prove  successful,  as  is 
probable,  the  question  arises,  Why  continueat  such  an  enomious  expense 
to  apply  wood  and  copper  sheathing?  It  must  be  remembered  thatin 
recent  years  there  have  been  great  advances  made  in  the  manufacture 
of  anti-fouling  compositions,  the  skill  of  the  most  eminent  chemists 
having  been  requisitioned  to  secure  improved  mixtures,  and  it  is  only 
reasonable  to  anticipate  that  a  composition  can  be  manufactured  with 
at  least  as  effective  anti-fouliug  qualities  as  copper  sheathing. 
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Commenting  on  the  fact  that  In  recent  discussions  in  Parliament 
regarding  the  cost  of  the  new  royal  yacbt  VicUij-la  and  Albert,  no 
question  waa  raised  as  to  why  she  was  sheathed,  an  official  of  the 
Devonport  dockyard  writes  as  follows: 

The  question  of  the  sheathing  of  the  royal  yacht,  however,  ig  a,  small  one  compared 
with  the  fleet  as  a  whole.  A  great  number  of  our  oruiaeiitare  sheathed,  as  well  as  a 
larger  number  of  amaller  ones,  thus  increasing  their  initial  cost  and  sacriticing  at 
least  half  a  knot  in  speed.  Is  this  nerei«%ry  or  expedient?  The  number  of  our 
docks  abroad  is  increasing,  and  very  soon  there  will  be  ample  facilities  for  docking 
ships  on  all  stations,  and  stationa  where  there  are  no  docks  are  patrolled  only  by 
amatl  ships.  Except  in  tile  case  of  these  small  ships  there  is  alwolutely  no  reason 
why  the  whole  of  our  ships  could  not  l>e  docked  once  in  six  months,  or  even  oflener, 
withont  unduly  interfering  with  dockyard  or  ship  work.  The  operation  could  easily 
be  performed  in  two  or  three  clays,  or  in  a  much  shorter  time  in  cases  of  emerg^cy. 
Thecost  of  docking  and  of  the  composition  applied  would  be  more  than  covered  by  the 
saving  in  coal  burned  in  steaming,  the  ship  would  maintain  her  speed  better  and 
have  a  larger  radius  of  action.  With  this  increase  in  dockii^  facilities  the  necessity 
for  sheathing  ships  as  a  protection  from  corrosion  diminishes  to  a  vanishing  point. 
To  sheathe  a  ship  with  copper  for  its  anti<fouling  pro|>ertie8  alone  is  not  only  not 
worth  the  initial  outlay,  but  really  results  in  a  threat  waste  of  money  for  extra  coal 
burned  and  also  a  great  loss  inefficiency.  On  stations  where  thereare  docks  it  is  the 
custom  for  sheathed  ships  to  Ite  docked  once  a  year.  At  the  end  of  the  year,  how- 
ever, the  bottom  of  such  a  xhip  will  be  found  to  be  in  a  worse  state  tlian  the  bottom 
of  an  unsheathed  ship  which  is  docked  every  six  months,  in  spite  of  the  anti-fouling 
properties  of  copper.  Where  there  is  only  a  little  weed  on  the  latter  ship,  the 
former  will  be  found  covered  with  miimte  shells  of  various  organisms  and  embryo 
barnacles.  (Tonsult  the  lag  of  the  sheathed  ship  and  the  engine-room  register,  and 
compare  the  vessel's  speed  at  the  beginning  and  the  end  of  the  year,  and  the  result 
is  startling.  Again,  compare  these  results  with  the  perfonnances  of  a  sister  vessel, 
which  (being  unsheathed)  is  docked  every  sis  months,  and  the  result  is  still  more 
startling. 

The  second-class  cruisei?  of  the  Camtirian  class,  which  are  all  sheathed,  have 
experienced  a  reduction  in  speed  from  18)  knots  to  16)  knots,  and  even  more  in  a 
year,  while  the  increase  in  coal  expenditure  amounts  to  tons  per  diem.  The  Diadem 
class  shows  a  similar  falling  off  in  speed.  The  anti-fouling  properties  of  copper  pre- 
suppose that  it  is  originally  i-lean  and  smooth  on  leaving  dock;  this  may  be  the  case 
on  first  leaving  the  dockyard,  hut  unfortunately  it  is  not  always  the  case  during  peri- 
odical dockings  of  a  ship's  commission.  We  have  reason  to  1>elieve  thai  the  Admiralty 
are  beginning  to  doubt  or  are  not  satisfied  with  the  superior  anti-fouling  qualities  ot 
copper,  because  at  the  present  time  and  for  the  past  two  or  three  years  they  have 
been  experimenting  with  a  composition  for  coating  copper- iwttomed  ships.  Why 
should  it  be  necessary  to  goto  the  expenseof  coating  sheathed  shipw  with  anti-fouling 
compoeitiou  if  copper  is  really  as  effective  as  is  believed?  As  a  matter  of  fact,  weare 
of  the  opinion  that  the  necessity  for  coating  sheathed  ships  does  not  arise  from  amis- 
taken  idea  of  the  merits  of  copper,  hut  the  reason  may  be  traced  to  the  fact  that 
insufficient  attention  is  paid  to  the  cleaning  of  shiiis'  bottoms  while  in  commisaoD. 
The  usual  plan  is  to  ecnib  down  as  the  water  is  pumped  out  cif  the  dock,  and  thia  is 
probably  good  enough  for  a  six  months'  docking,  when  there  is  a  little  more  than 
weed  on  the  ship.  The  scrubbing  is  done  by  the  ship's  crew,  and  when,  later  on,  the 
dockyard  painters  come  along  to  put  the  composition  on,  they  remove  any  roughness 
that  may  be  left  before  applying  it  With  a  sheathed  ship,  however,  which  is  not 
to  be  painted,  the  scrubbing  as  (he  water  is  pumpe<l  out,  as  a  general  rule,  has  to  be 
sofflcient.    As  there  is  no  composition  to  be  applied,  the  immediate  necessity  for 


161) 

making  the  ahip'a  bottom  absolutely  MiiKxith  is  pi'olwolj-  nut  taken  into  account,  and 
the  coiuiequenfe  in  that u  rough  suriatf  is  fonnwl  hy  myriails  (if  uiiniite  sliells,  which 
remaine  as  a  nucleus  fur  future  )^wth.  Cleanin);  a  chip's  iMttom  ought  not  to  be 
treated  as  an  evohition  ki  be  performed  as  quiekly  aa  powible,  but  the  chances  are 
that  tbe  work  being  a) together  outside  the  cuuiinandingofQcerVuMual  routine  (already 
broken  into  by  tbe  fibiji'H  being  in  diH'kyard  hands,  anil  the  demand  for  workin^c 
parties,  range  parties,  etc.,  lieiiig  more  urgent),  the  time  tor  I'li-aning  the  shipV  liot- 
tom  is  i-ut  down  to  the  shortest  poexible  iimitv.  Th  Ik  is  si  town  by  the  (ollon-ing 
illustration: 

Two  or  three  years  ago  two  sister  shipH,  both  sheathed,  were  docked  at  the  raune 
time  side  by  side.  Both  liad  the  usual  scrub  down  as  the  water  wai"  l)eing  pimiped 
out  of  the  dock,  the  iijieralion  l>eing  apparently  I'ompleteil  at  the  same  time.  The 
dockyard  oflifdais  thought,  however,  that  one  of  the  Hhi;*!  on  lM;ing  dDi'ke<l  had  a 
mueh  larger  growth  than  she  ought  to  have  had  funre  the  previous  docking.  The 
eonseiiuenre  was  that  they  aiiplied  for  and  received  iiermiMon  to  try  the  effect  of  a 
special  mating  <)f  anti-fouling  comixisitlon  for  i«p|ier-l>ottoined  shipti.  In  order  to 
wat^^h  the  effwt  pn)]H'r]y,  only  one  siile  of  the  ship  was  to  Iw  coated,  the  other  aide 
to  hi',  leftliare.  Wheii  tbe  juinteis  arrived  to  apply  the  coin i>osit ion,  they /oumi  that 
it  was  alisuliitely  us<:lesH  to  Htt<-iiipt  to  ajiply  [laint  to  the  Ro-ealled  clean  liottom,  and 
a  squad  of  men  were  (ijiecially  applieil  for  days  in  scraping  off  the  minute  shells  that 
still  ailhereil  after  tbe  ship  had  In-en  HcrublK.il  down.  This  haviiig  l)een  dune  and 
the  paint  applieil,  the  other  side  of  tbe  ship  had  also  to  Iw  wrajied  and  cleaned  with 
similar  care  in  onler  to  make  a  fair  eomparisoii.  AVhether  the  <yiate<l  Me.  or  liare 
copiHJr  side  pro  veil  the  BUperior,  history  does  not  relate;  but  the  same  green  coiiip<i«i- 
tioii  is  still  1)eing  applied  to  sheatheil  sbii>s,  an<l  it  may  l>e  presumeil  that  it  is  still 
under  trial  or  its  superiority  over  Iiare  copper  liaii  lieeii  provcl.  Shortly  after  the 
tw<i  shijjs  in  miostion  were  coniplettnl  lioth  wi-re  sent  on  it  voyage  prai'tii ■ally  in  com- 
)iany,  going  the  same  distamv  in  tlio  same  time  ami  cx[M.'riencing  th<-  same  weather. 
I'hesjx-e*!  was  11  knots,  and  lioth  shijw  slarteil  wilb  four  iKiilersaliglit;  hut  whereas 
the  sliip  which  had  1>een  properly  eleaneil  ujuintaimil  itJisiHiil  with  jierfect  tiase 
and  comfort  in  the  fire-ro<im,  tlie  other  ship,  iifler  stnijnrling  liani  In  niaintain  the 
same  Hpeed,  eventually  had  to  light  another  Ixiilev.  ('oni|iarisons  at  the  end  of  the 
trij)  showeil  one  ship  averaged  eight  or  iiine  rcvolutious  more  than  the  other  for  the 
same  speeil  and  with  an  inereane'l  <'onsumption  of  10  or  12  tons  a  day.  Couiment 
is  superfluous. 

This  illustration  may  not  form  a  coiieliisive  argument  against  the  sheathinirof 
ships,  butit  uuL'itberememliereil  thatthiswaoacaseof  u  faircomparisiin  lietween  tivo 
ships  which  were  supposed  to  leave  the  dock  in  the  Haine  clean  condition.  It  is  not 
the  theoretical  value  of  sheathing  tliat  has  to  \>e  considereil,  Init  the  result  of  work- 
ing under  general  t>ervii-e  <»ndition».  So  unsheathed  ship  would  have  been  alloweil 
to  leave  dock  in  tbe  rough  state  of  one  of  tbe  sbijis  mentionwl  al>")Ve,  and  it  must  be 
reniembered  tliat  the  othi^r  would  have  left  i[i  a  similar  stale  but  for  the  fact  of  try- 
ing an  experimental  coating  <if  paint.  The  case  of  thes-  two  shijis  is  prolwhly  not 
an  isolated  one,  and,  if  siiught  for.  many  more  examples  could  Ih'  found  where  tbe 
sheathing  of  ships  has  pi.-rha[v  indirectly  l>een  the  means  of  kw^iiing  the  liottoms  in 
a  contJnually  foul  state. 

The  following  note  i,-;  favovablo  to  shcsithinfr.  It  is  stiitwi  that  the. 
Powerful  was  not  docked  for  two  yrurs  and  tliree  iiionth.s  and  that 
theie  had  liocn  very  littio  dc«rea.s(?  hi  heir  sjwi'd  due  to  a  foul  Iwttoiii 
at  any  time  during  her  foreign  service.  Slic  tlu'reforc  afford.1  it  strik- 
ing nrgumcnt  for  the  other  side  of  the  question. 


GERMANY. 

It  is  stated  that  the  GcrDiuns  will  discontinue  sheathing  their  large 
shipa.  They  claim  that  recent  improvements  in  auti-fuuling  paints,  etc., 
will  render  it  unnecessiiry  h>  dock  a  ship  oftener  than  once  a  year,  and 
in  that  time  their  experience  shown  that  the  outboard  delivery  valves 
and  other  openings  in  the  nnder-water  lK>dy  laconic  so  foul  that  even 
a  sheathed  ship  muHt  be  docked  yearly,  and  therefore  no  advaot^e  is 
gained  by  sheathing. 

The  average  speed  of  a  .ship  that  has  been  sheathed  will  be  less  than 
that  of  an  unsheathed  ship  with  a  displacement  that  is  much  less 
than  that  of  the  sheathed  ship,  corresponding  to  the  increased  displace- 
ment due  to  the  sheathing.  The  unsheathed  ship  will  have  a  higher 
maximum  si>ecd  when  clean,  and  after  a  year's  cruising  in  the  worst 
tropical  watci-s  she  will  l>e  as  fast  if  not  faster  than  the  sheathed  ship 
of  the  same  horse-power  but  having  a  diHpla<'ement  greater  by  the  extra 
displacement  due  to  her  sheathing.  The  exi)ens<'  of  sheathing  and 
the  difficulties  and  expense  of  repairing  sheathed  ships  are  so  great  an 
to  decide  in  favor  of  unsheathed  ships. 

ITALY. 
The  Italian  Minister  of  Marine  states  that  the  Italian  battleships  and 
armored  cruisers  are  not  to  be  sheathed.  He  is  of  opinion  that  the 
expense  is  too  great  to  make  it  advisable.  It  might  save  frequent 
docking,  but  it  is  found  to  be  necessary  to  dock  ships  not  only  to 
clean  ^heir  hulls,  but  also  to  examine  the  under-wator  fittings,  and  the 
tiheathing  docs  not  obviate  the  necessity  of  d«K'king  entirely.  The 
anti-t^rrosivc  and  anti-fouling  paints  used  by  the  Itjdian  navy,  though 
not  perfect,  arc  very  g(H)d  txnd  keep  the  hulls  of  their  ships  fairly 
well.  Small  cniisers  destined  for  long  cruises  in  foreign  wat-ers 
might  be  sheathed  to  advantjigo.  l)ut  the  cost  for  larger  ships  an<l  the 
increased  displacement  mused  by  sheathing  iviider  it  itiadvisable  for 
them. 


COALING  RECORDS. 

The  question  of  time  in  coaling  bas  been  given  much  attention  in 
recent  years,  and  efforts  are  making  to  ahorten  the  time  necessary  for 
this  important  evolution. 

The  following  notes  in  regai'd  to  coaling  in  the  English  and  German 
navies  may  be  of  interest: 

On  August  24,  1900,  the  Furlom,  protected  cruiser,  5,750  tons,  did 
aome  excellent  coaling  work,  believed  to  be  the  record  for  a  cruiser. 
She  filled  her  bunkers  completely  at  the  rate  of  124.7  tons  per  hour; 

In  October,  1900,  it  was  reported  that  up  to  that  time  the  best 
record  was  held  by  the  English  navy — 180  tons  per  hour — but  that  it 
had  been  beaten  by  the  We'iMnenhurfj^  (ierman  battleship,  which  took 
in  182  tons  in  one  hour.  It  is  not  stated,  however,  that  this  rate  wa» 
maintained  during  the  coaling. 

During  the  first  half  of  November,  liWO,  several  ships  of  the  English 
navy  had  a  coaling  competition  at  Berehaven,  with  the  following 
results: 
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In  January  and  February,  IStOl,  five  luittleships  of  the  English 
Channel  Squadron  engaged  in  a  coaling  competition  at  Portsmouth  to 
test  new  arrangements  there.  As  the  whips  were  praetically  without 
coal,  it  was  considered  desirable  to  ascertain  how  rapidly,  with  full 
use  of  all  available  appliances,  a  battleship  could  be  coaled,  and  it  was 
shown  that  any  ship  could  Ire  supplied  up  to  1,500  tons  during  day- 
■  light  of  one  day.  To  effect  this,  three  ci-anes  were  kept  at  work  on 
the  shore  side,  and  on  the  water  side  were  two  Temperley  vessels  with 
two  transiKirtei-s  on  each.  The  question  therefore  arose  whether  the 
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crew  could  stow  the  coal  a«  rapidly  aa  it  could  be  ishipped.  It  was 
also  determined  to  give,  as  far  ad  i>o.s,Hihle,  each  ship  the  same  chance; 
but  this  condition  could  not  be  fully  observed,  for  while  four  of  the 
vessels  coaled  in  daylight,  the  Pfince  Oeorge  had  three  hours  of  arti- 
ficial light,  from  5:30  to  8:30  p.  m.  In  each  ease,  however,  every 
detail  of  the  operation  was  carried  out  by  the  ships'  companies,  the 
only  outside  assistance  being  rendei'ed  by  the  dockyard  men,  who 
worked  the  winches  on  shore.  The  work,  even  to  bringing  the 
lighters  alongside  and  running  the  coal  to  the  cranes,  was  performed 
entirely  by  the  crews.  So  keen  was  the  competition  that  not  only 
lieutenants,  but  even  chaplains,  paymasters,  and  sui'geons  threw  them- 
selves into  the  work,  and  wheeled  their  loads  with  the  energy  and 
rapidity  of  trained  firemen.  The  following  is  a  return  of  the  opera- 
tions on  the  tire  ships: 
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Up  to  about  one  hour  before  the  coaling  ceased,  the  Mars  had  aver- 
aged up  to  about  218  tons  per  hour,  but  at  this  point  the  fuel  accumu- 
lated on  deck,  the  men  below  being  unable  to  trim  it  a-s  rapidly  as  it 
was  sent  down,  and  though  this  broke  her  average,  she  for  the  time 
held  the  recoi-d  so  far  as  this  division  of  the  squadron  was  concerned. 
The  best  hourly  record  was  234  tons. 

On  board  the  Prmve  Georije,  from  1:30  to  5  p.  m,,  during  day- 
light, 712  tone,  or  203.4  tonn  an  hour,  were  taken  in,  and  the  best 
hourly  record  was  212  tons.  The  remainder  was  taken  in  after  a  rest 
of  half  an  hour  for  supper. 

On  board  the  Majestic  the  coaling  began  at  noon  and  was  completed 
just  after  6  p.  m.,  during  which  time  1,235  tons  were  taken  in.  The 
first  three  hours  were  very  good,  being  248  tons  first,  244  tons  second, 
and  214  tons  third.  The  a^'crage  dropped  toward  the  end,  as  lighters 
were  emptied  and  not  all  the  hoists  could  be  kept  working. 

In  this  connection  it  should  be  noticed  that  there  were  seven  winches 
in  use,  which  makes  the  hourly  average  per  winch  vary  from  24.2  tons 
for  the  Hewlution  to  25).  1  for  the  Mars,  The  best  record  for  the 
Majestic  being  248  tons  in  one  hour,  gives  an  average  of  35.4  tons  per 
hour  per  winch,  that  for  the  Mars  being  238  tons,  or  34  tons  per  hour 
per  winch. 

These  ships  carry  an  average  complement  of  44  otHcers  (excluding 
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the  captains  and  commandor-in-chief  and  staff)  and  each  757  mpn, 
excepting  the  Ri-folution,  which  (airrieM'71:J  mun. 

The  Prince  Giimje  now  holdi;  the  amling  record  for  the  Engliab 
navy,  having  on  ,Tune  28,  IStOl,  taken  on  board  l,20ti  tons  at  the  rate 
of  220  tons  per  hour  under  the  same  conditions  that  prc'ailed  when 
the  coaling  comj>etition  just  dcscril>ed  took  place  in  Januarj'. 

On  July  1  and  2,  llHIl,  three  vessels  of  the  squadron  coaled  simulta- 
neously, followed  l)y  the  Rmulutliyn,  At  this  time  the  conditions  were 
les8  favoralde,  ns  the  facilities  had  to  bo  divided  up. 

The  Mnjcxtiti  had  one  collier,  one  Teinperley  vessel,  and  lighters, 
and  worked  from  lH»th  sides  at  the  same  time.  The  M»rs  l)egan  with 
one  Tcniix>rley  vessel  and  two  titeam  derrick  lighters,  but  after  ten 
houin'  work  the  lighters  were  withdrawn  and  the  work  was  finished 
from  one  collier.  The  ILiniilhnl  took  all  her  coal  from  one  collier, 
working  from  one  side  only.  The  Ii<iwlutwii  had  two  Temperley 
voHsels  and  one  stcam-dtn-rtck  lighter.  - 

The  i-esult-j  attained  were  as  follows: 
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MARINE  CASUALTIES. 

AUSTRIA. 

Atpeni. — On  the  morning  of  February  27,  1901,  while  at  anchor  off 
Shanghai,  the  cruiaer  Asj?em  was  run  into  by  the  steamer  Macedojiia, 
which  vessel  was  .shifting  her  moorings.  Her  stem  struck  the  A»j>em 
forward  and  cut  the  cruiser's  ram  clean  away,  receiving  considerable 
damage  herself.  The  ram  went  to  the  bottom,  but  was  subsequently 
recovered  hy  divers,  and  both  ships  wore  docked  for  repairs.  No  per- 
son was  injured  on  either  vessel. 


B«abow. — Eiarly  in  the  month  of  August,  1900,  the  battleship  Ben- 
how,  one  of  the  mobilized  ilect,  was  in  collision  with  a  steam  collier  in 
the  roadstead  at  Milford  Haven  and  was  so  much  damajifed  that  several 
weeks'  repairs  were  neceH.sary  before  she  could  return  to  her  station  as 
guard  ship  at  Greenock.  There  was  a  heavy  sea  running  and  a  strong 
wind  blowing  at  the  time  of  the  collision. 

Ceatnrioa.— Dui-ing  the  night  of  April  17,  llKtl,  in  a  gale  on  the 
Yangtze,  the  battleship  Ci-nfiirion,  lying  off  Wusung,  di-agged  her 
anchors  and  fouled  the  ram  of  the  battleship  Glory,  sustaining  some 
injury.  One  of  her  water-tight  compartments  was  pierced  and  flooded, 
so  that  she  had  to  proceed  to  Hongkong  to  be  docked  for  repairs.  The 
Glory  was  not  injured. 

Cooqoeror. — About  i):-t5  a.  m.  on  July  11,  1900,  the  battleship  Con- 
queror, proceeding  from  Devonport  to  join  the  "A"  fleet  for  the  maneu- 
vers, went  ashore  on  the  Shambles.  She  was  floated  off,  however,  and 
proceeded  about  5:20  p.  m.  of  the  same  day. 

BevaBtation. — On  August  28,  1900,  while  a  number  of  men  were 
practicing  with  a  7-pdr.  muzzle-loading  gun  on  iHMird  the  battleship 
Devastation  at  Gibraltar,  there  was  an  explosion  while  they  were  load- 
ing the  gun,  and  two  men  were  injured,  one  very  seriously  and  the 
other  alightlj'. 

Ooliatb. — An  accident  resulting  in  the  loss  of  two  lives  occurred  on 
IxMtrd  the  battleship  Goliath  at  Hongkong,  eiirly  in  August,  1900.  Jn 
the  torpedo-head  room  of  the  ship  thei"e  was  stored  temporarily  a  quan- 
tity of  stores  I>elongiiig  to  the  canteen,  and  a  marine  went  into  the 
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compartment  to  get  out  some  of  tht',  goodb.  Somewbat  later  a  bliu^^k- 
smith,  on  going  to  the  room,  found  the  hatch  closed,  and  on  remonng 
it  saw  the  marine  lying  at  the  bottom  unconscious.  It  is  presumed 
that  he  went  to  the  assistance  of  his  shipmate  and  was  himself  over- 
tome  by  the  foul  air,  for  both  men  were  subsequently  found  uncon- 
scious and  appai'ently  dead  on  the  door.  Assistance  was  promptly 
,  rendered,  and  one  of  the  rescuing  party  was  also  overcome  by  the  foul 
air  and  remained  unconscious  for  a  considerable  tiuie,  but  was  finally 
resuscitated.  The  two  men  who  first  went  into  the  compartment  could 
not  be  restored,  though  every  effort  was  made. 

Hood. — As  the  battleship  7/'Wwas  leaving  Malta  on  April  18, 1901, 
with  the  Mediterranean  squadron,  she  fouled  the  French  steamer 
Eugene  IWien-  which  was  lying  at  anchor.  The  Ilimd  lost  two  of  her 
boats  which  were  smashed  to  pieces.  The  injury  to  the  steamer  was 
slight,  though  a  serious  disaster  was  only  averted  by  a  smart  evolution 
on  the  part  of  the  battleship. 

Tra&lgat.— A  mishap,  fortunately  unattended  by  serious  conse- 
quences, occurred  early  on  the  morning  of  July  30,  1900,  in  connec- 
tion with  the  "  B"  fleet  engaged  in  the  naval  maneuvers.  The  fleet  at 
the  time  was  about  6  miles  southwest  of  the  Chickens  Rocks  maneu- 
vering without  lights,  when  the  battleship  7>r(/rt7/7i7r  attempted  to  cross 
the  bows  of  a  passenger  steamer,  the  King  Orry.  When  collision  waa 
seen  to  be  inevitable,  the  helms  of  both  ships  were  put  over  so  that 
the  impact  took  place  in  an  oblique  direction.  The  effect  of  the  blow 
was  therefore  minimized,  but  nevertheless  four  holes  were  made  in 
the  hull  of  the  King  (^rry  above  the  water-line  and  her  steering  gear 
was  carried  away.  The  vessel  was,  however,  able  to  proceed  to  her 
destination. 

Creuf. — Elarly  in  June,  litOl,  the  Vre^y,  when  about  ready  to  start 
for  the  China  station,  sustained  an  injuiy  to  her  steering  gear  which 
caused  her  considerable  delay.  The  accident  consisted  in  the  fracture 
of  the  quadrant  head,  or  head  casting,  as  it  is  generally  called.  It  was 
proposed  to  substitute  the  Ahnui-ir'i  casting,  but  about  six  weeks  would 
be  necessary  to  make  the  change.  The  cause  of  the  accident  has  not 
been  disclosed. 

Inijaliii. — On  the  morning  of  June  11, 1901,  a  fire  broke  out  in  the 
wharf  at  Barrow  at  which  the  recently  launched  armored  cruiser 
Enrya/iat  was  lying.  She  was  drawing  19  feet  6  inches  aft  and  17  feet 
forwai-d.  The  fire  spread  with  such  rapidity  that  before  the  ship  could 
be  i-emoved  from  the  wharf  the  teak  sheathing  on  the  starboard  side 
took  fire  and  was  almost  completely  destroyed  alx)ve  the  water-line 
from  the  af tt-r  casemate  to  the  stem,  the  plates  and  frames  in  the  wake 
of  it  being  much  buckled,  also  the  side  plating  above  it,  all  of  which 
was  condemned  by  the  admiralty  surveyor.     It  was  feared  that  the 
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aiiuur  had  bcon  affected  by  the  fira  and  cooling,  hut  this  han  not  as 
yet  been  ascertained. 

Barham. — A  telegram  from  Barcelona  to  Xiondon  on  June  11,  1901, 
states  that  the  Barham  touched  the  ground  during  maneuvers  and 
that  her  forward  compartment  wait  full  of  water.  It  also  said  that 
the  ship  was  in  no  danger  and  that  she  was  anchored  with  the  rest  of 
the  fleet.  In  searching  for  the  enemy  on  the  previous  night,  and  try- 
ing to  screen  herself  under  the  land,  she  ran  ashore  on  Formentera 
Island.  She  was  only  slightly  damaged,  but  was  sent  to  Malta  and 
docked  for  repairs. 

Barraconta. — On  the  morning  of  November  6,  1900,  a  fire  occurred 
on  board  the  cruiser  Bar-racouta,  lying  in  Simon's  Bay.  Her  crew  had 
been  quartered  on  board  of  a  hulk  while  she  was  being  refitted.  At 
about  11:30  smoke  wa^  seen  issuing  from  the  after  part  of  the  vessel. 
Officers  and  men  from  the  fleet  proceeded  on  board  the  vessel  and  after 
working  at  the  pumps  for  over  an  hour  the  fire  was  extinguished.  It 
Li  reported  that  the  fire  originated  in  one  of  the  empty  magazines,  but 
the  cause  of  it  is  not  known.     The  damage  to  the  vessel  was  not  serious. 

Charybdii. — While  the  cruiser  Charyhdl>i  was  off  the  Sacred  Rocks, 
Strait  of  Belle  Isle,  in  coming  to  anchor  early  on  the  morning  of 
August  5,  1900,  a  cai-penter's  mate  was  killed  by  the  cable.  The  ship 
being  enveloped  in  a  fog,  at  about  ti  a.  m.  it  was  decided  to  come  to 
anchor  as  there  were  immerous  icebergs  about.  The  anchor  was 
accordingly  let  go  and  the  cable  was  paying  out  very  rapidly  and  could 
not  be  checked.  It  was  not  known  how  much  chain  had  run  out.  The 
carpenter's  mate  tried  to  apply  the  brake  to  the  windlass,  but  could 
not  control  the  cable,  and  the  \ai\i  link  brought  up  and  coaipletely  tore 
away  the  upper  part  of  his  legs,  killing  him  ininicdiately. 

Diadem.— The  cruiser  Diadem  was  docked  at  Devonport  on  April 
23,  1901,  for  repairs  to  hor  propeller-shaft  casing,  and  it  was  found 
that  the  copper  casing  of  her  port  propeller-shaft  was  entirely  torn 
away.  The  accident  o<'curred  while  the  Channel  Squadi-on  was  on  its 
way  from  Gibraltar  t«  Berehaven  during  the  second  week  in  April. 
When  steaming  through  the  Bay  of  Biscay,  the  captains  of  the  Dmdem. 
and  Niobn  received  orders  to  get  steam  for  a  four-hours'  full-power 
trial.  There  was  a  race  between  the  two  sister  ships  and,  after  it  had 
been  in  pr<^ress  for  a  little  over  an  hour  and  Dlad/'ia  was  maintaining 
a  speed  of  20  knots,  something  was  felt  to  go  wrong  with  the  port 
propeller.  Speed  was  slackened,  but  there  was  a  continuitl  bumping 
although  the  engines  were  working  smoothly.  The  run  to  Berehaven 
was  continued  at  about  7  knots,  the  NliHif  also  slowing  down  on  being 
informed  of  the  accident.  On  arriving  in  port,  diveis  found  that  the 
casing  was  hanging  on  to  the  shaft,  the  excessive  vibration  caused 
by  the  high  rate  of  speed  having  loosened  the  rivets.    After  three 
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'  days'  work  tho  fiising  was  removed,  and  it  was  found  that  no  damage 
had  been  done  excepting  a  piece  cut  out  of  one  of  the  propeller  blades. 

Indefotigable. — The  hulefaiigcMv  reached  B<>rmuda  about  the  mid- 
dle of  April,  1901,  and  was  dry-docked  for  ropairn.  While  entering 
the  harbor  of  Port  Antonio,  .famaica,  she  struck  the  bottom  and  car- 
ried away  part  of  her  bilge  keel,  besides  bending  in  several  of  her 
frames.     The  chaimel  is  narrow  and,  it  is  said,  incorrectly  charted. 

P^asoi. — On  May  28,  1901,  as  the  Pe^nxm  wajj  proceeding  down 
the  river  from  Chatham  to  Shoerness,  she  grounded  near  Port  Vic- 
toria and  remained  fast.  She  was.  howe\'cr,  biwed  off  shortly  after 
dark  of  the  sanie  day  by  three  tugs  from  the  dockyard  and  taken  into 
Sheerness  Harlwr,  She  remained  upright  while  aground  and  is  said 
to  have  sustained  no  injury. 

SfbiUe. — The  second-class  cruiser  SyhiUe,  of  3,4(M1  tons,  was  totally 
wrecked  on  the  morning  of  January  If!,  1!M)1,  in  Lambert's  Bay,  to 
the  northward  of  Saldanha,  during  a  heavy  gale.  On  the  night  of  the 
15th  she  was  lying  at  anchor  in  Lambert's  liay  and  was  compelled  by 
.stress  of  weather  to  put  to  sea. 

The  captain  and  about  tifty  of  the  crew  were  on  shore  at  the  time. 
Laml>ert'.s  Bay  being  utilized  as  a  mifitary  base,  the  presence  of  the 
detachment  on  ahore  was  necessitated  by  this  circumstance.  At  10 
o'clock  at  night  the  SyhHlc  steamed  out  of  the  bay,  which  affords  vir- 
tually no  protection  to  shipping  and  is  an  exceedingly  bad  anchorage. 
She  safely  reached  the  open  sea,  and  about  ^  o'clock  in  the  morning, 
the  weathei'  moderating  somewhat,  she  wa«  j)ut  al>out  and  proceeded  to 
steam  back  into  the  bay.  The  night  was  dark  and  the  weather  thick, 
and  the  southerly  set  of  the  (current  had  carried  the  ship  some  3  mile^ 
to  the  southward.  Presumably  this  circumstance  was  unknown  to 
those  in  chaise  of  the  ship,  for  tho  di>omed  vessel  came  on  and  struck 
heavily  on  an  ugly  reef  to  the  southward  of  the  bay,  where  she 
remained  hard  and  fast,  all  efforts  to  bac'k  her  off  proving  unavailing. 
Shortly  after  the  vessel  had  struck,  the  cruiser  Tiirfar  and  the  tnins- 
jxtrt  City  of  Ouinhridge  arrived  on  the  scene  on  their  way  south.  A 
furious  sea  was  then  washing  over  the  ^-ruiser,  and  the  crew  had  taken 
refuge  in  the  riggitig  and  on  the  fore  bridge.  In  the  meantime  the 
captain  had  gone  off  to  the  wreck  in  a  tug,  and  with  much  difficulty  a 
line  was  got  on  boai'd  the  vessel  by  means  of  which  the  whole  crew 
was  eventually  taken  off.  The  ship  struck  at  4:30  in  the  morning  and 
the  whole  of  the  ship's  company  wa.s  not  off  the  ship  until  2  in  the 
afternoon.  The  only  life  lost  was  that  of  an  ordinary  .seaman,  19 
years  of  age,  who  was  swept  across  the  deck  by  a  heavy  sea  and  crushed 
to  death  against  one  of  the  guns.  On  the  following  day  the  sea  had 
swept  the  wreck  2l)0  to  300  yards  farther  inshore  along  the  reef,  and 
it  was  impossible  to  do  anything  to  save  tho  ship.     The  under  part  of 
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her  was  completely  torn  to  pieces  on  the  rocks,  the  lower  portion 
being  completely  awash,  and  the  water  inside  the  hull  rising  and  fall- 
ing with  the  tide.  All  hopcM  of  saving  the  ship  were  abandoned  and 
efforts  were  made  to  save  the  guns,  which  were  successful,  only  one 
being  lost.  A  quantity  of  stores  v/as  also  saved.  A  local  paper 
remarked  on  the  exceptional  nature  of  the  weather  at  the  time  as 
follows: 

TJnder  onlinary  cLminintiinces  we  should  have  little  hesitation  in  venturingbi  pre- 
dict fine  weather  at  this  time  of  the  year,  but  the  extraordinary  violence  ot  the 
recent  (tales  and  fliKids-has  puzzled  the  most  esperienceil  ntiidents  ot  Cape  weather. 

Kntine. — On  December  Ifl,  1900,  while  off  Plymouth  on  the  way  to 
Sheerness  to  be  turned  over  to  the  Government,  one  of  the  tubes  in 
the  Belleville  boilers,  with  which  the  sloop  Miithn'  is  titte^,  burst,  very 
seriously  scalding  two  men  who  were  working  near  the  boiler.  The 
ship  was  still  in  the  hands  of  the  contractors. 

Haatilai. — On  October  12,  1900,  the  training  brig  Naufllm  was  in 
(>ollision  with  the  training  l>rig  Liherly,  in  Plymouth  Sound.  They 
wore  returning  to  their  moorings  and  (jie  latter  wa.s  moored  when  the 
former  was  driven  upon  her  by  the  strong  tide,  and  both  vessels  con- 
siderably damaged. 

Onyx.— The  torpedo  gunboat  Onyir,  employed  on  fishery  protection 
duties  in  the  North  Sea,  was  damaged  in  a  collision  off  Lowestoft  on 
March  26, 1901.  She  was  lying  at  anchor,  when  a  schooner  which  had 
dropped  anchor  in  the  vicinity,  dragged  her  anchor  and  swung  into 
her,  damaging  one  torpedo  tube  and  smashing  the  bows  of  one  of  her 
boats.     She  was  subquently  repairefl  at  one  of  the  dockyards. 

PloTer.— On  March  20,  1901,  the  gunttoat  I'lorer  went  ashore  in 
the  Yangtze  River  Irelow  Kiukiang.  The  Jifdpdf  was  sent  to  her 
a.ssistance  and  succeeded  in  getting  her  afloat.  The  accident  was  not 
considered  at  all  serious. 

BestarclL. — While  the  surveying  vessel  Renpurdi  was  lying  at  anchor 
off  Dover  about  May  1,  lltUl,  making  current  observations,  she  was 
run  into  by  a  German  Imrk,  whose  captain  suppased  her  to  be  under 
way,  and  considerably  damaged  alwut  the  Ikjws.  She  proceeded  to 
Portsmouth  for  repairs. 

Sandpiper. — On  the  night  of  November  9,  1900,  the  river  gunboat 
Sandpiper  was  sunk  at  Hongkong  in  the  course  of  a  typhoon.  The 
destroyer  Otter  went  to  hei'  assistance,  and  with  great  trouble  suc- 
ceeded in  taking  off  all  the  crew,  excepting  one  man  who  was  lost. 
The  vessel  was  raised  on  the  2:id  of  the  same  month,  and  thoroughly 
cleaned  and  restored.  She  was  not  seriously  damaged,  having  simply 
been  swamped  by  the  typhoon. 

Speedwell. — This  torpedo  gunboat  had  a  narrow  escape  from  a 
serious  accident  during  her  trials  in  the  English  Channel  early  in 
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October,  1!K)0.  When  she  was  steaming  at  low  powor  in  r(>adiness 
for  her  full-power  trial,  the  chiof  engineer  detected  something  wrong 
with  the  starboard  engine,  and  at  once  ordered  steam  to  be  shut  off. 
An  examination  then  disclosed  the  alarming  fact  that  all  6  of  the  con- 
necting bolts  of  the  starboard  engine  were  smashed,  and  that  3  of  the 
connecting  bolts  of  the  jwrt  engine  were  also  gone.  It  is  surprising 
how  the  starboai'd  engine  was  kept  going,  even  at  low  power,  with  all 
the  bolts  gone,  and  it  was  fortunate  that  the  damage  was  disco^'ered 
when  it  was,  for  had  the  bolts  given  out  with  the  engine  working  at 
3,0(10  i.  h.  p.,  there  would  proltably  have  Ireen  a  terrible  loss  of  life 
in  the  engine-room,  even  if  the  vessel  hei-self  had  not  foundered.  At 
the  time  the  discovery  was  made  there  were  about  20  officers  and  men 
in  the  engine-room. 

Elfla. — The  royal  yacht  El'fin  was  badly  damaged  by  a  gale  Janu- 
ary 3,  llKIl,  at  Portsmouth.  \Vhile  going  alongside  a  hulk  to  coal  she 
was  thrawn  by  the  wind  against  the  hulk  with  such  violence  as  to  smash 
her  starboard  paddle  box  and  wheel. 

Cygnet. — About  the  middle  of  .hine.  Idol,  during  the  maneuvei-a  of 
the  Mediteri-anoan  scjmidron,  the  torpedo-boat  desti-oyer  Vyyuet  col- 
lided with  the  OniJt'U.  It  appears  that  the  signal  to  turn  eight  points 
to  starboard  had  been  made,  when  the  Cygtinfn  steering  gear  broke 
down.  She  was  thus  unable  to  turn  and  collided  with  the  Oncdl,  on 
her  port  side.  The  bow  of  the  Cyynt-t  was  completely  buckled  up, 
but  the  OnreU  sustained  only  slight  damage,  fioth  vessels  were,  how- 
ever, sent  to  Malta  for  repairs. 

Cynthia. — On  October  3,  litOO,  this  destroyer  put  into  Leitb,  with 
the  Meniiaiil^  considerably  damaged.  While  engaged  in  maneuvers 
she  ran  afoul  of  the  Meriiiaitl,  twisting  hei'  own  bow  and  making  a 
hole  in  the  hull  of  the  Mentuiiif,  fortunately  above  the  water-line. 

Suing. — On  the  night  of  June  10,  IdOl,  one  man  was  killed  and 
four  others  injured  by  the  explosion  of  one  of  the  Iwttom  tub«!s  of  the 
Thornycroft  water-tul)e  boiler  of  the  torpedo-boat  destroyer  I/fir/'itif. 
When  the  explosion  occurred  the  tire-room  and  engine-room  tilled  with 
dense  clouds  of  steam,  and  one  of  the  iircmen  was  instantly  killed  by 
the  rush  of  steam  and  boiling  water.  The  other  four  managed  to 
reach  the  ladder  to  the  deck,  and  were  eventually  rescued.  The 
remainder  of  the  crew  made  every  effort  to  ivach  the  lower  parts  of 
the  vessel,  but  for  some  time  this  was  impossible,  and  it  was  a  long 
time  after  the  four  men  had  been  rescued  before  the  Ixidy  of  the 
unfoi'tunate  victim  was  taken  from  the  fire-room.  The  four  men  men- 
tioned received  very  serious  injuries,  and  one  of  them  has  since  died 
of  his  injuries.  The  Dufiny  was  just  off  I'ortsmouth  Dockyard  when 
the  boiler  burst.  A  fire  broke  out  after  the  explosion,  but  it  was  sub- 
dued in  half  an  hour  without  nuich  damage  being  done  to  the  vessel. 
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Dasher. — Early  on  the  morning  of  April  15,  1901,  the  Chatham 
inittructional  flotilla  of  destroyers  left  PortMniouth  for  Devonport,  and 
two  hours  later  the  Cynthia  dropped  out  of  her  station.  In  recover- 
ing her  position  in  the  line  it  was  necessary  for  her  to  pass  the  Da«her, 
but  instead  of  clearing  the  vessel  she  ran  into  her  port  bow  with  such 
force  as  to  make  a  hole  in  the  plates  above  the  water-line,  while  the 
plates  below  were  badly  strained.  There  was  a  heavy  sea  running  at 
the  time,  and  at  every  pitch  of  the  Dasher  fresh  seas  were  shipped,  so 
that  when,  on  the  return  to  Portsmouth,  Swanage  Bay  was  reached, 
the  commanding  officer,  finding  that  he  could  not  remain  another  hour 
afloat,  put  in  for  shelter.  Atisistance  was  sent  from  Portsmouth,  and 
the  vessel  having  been  cleared  of  water  and  the  damaged  parts  shored 
up,  on  the  17th,  with  a  smooth  sea  and  calm  weather,  she  proceeded 
to  Portsmouth  at  a  speed  of  8  knots.  Then  it  was  found  that  her 
steering  gear  had  broken  down,  and  she  had  to  be  towed  into  harbor. 
She  was  docked  for  temporary  repairs,  and  then  sent  back  to  Chatham, 
where  she  was  put  out  of  commission. 

The  collision  appears  to  have  been  due  to  the  bad  weather  prevailing 
at  the  time.  The  (Jynthia  had  stopped  to  secure  her  cables,  which  had 
been  washed  adrift,  and  while  attempting  to  get  back  to  her  position 
ahead  of  the  Dasht-r  the  helmsman  of  the  latter  boat  was  washed  away 
from  the  wheel  by  a  big  sea,  and  she  fell  across  the  bows  of  her  sister 
ship  and  got  rammed.  The  Cynthia  was  also  very  badly  damaged  and 
had  to  put  into  Kimmeridge. 

Lee,— ^On  December  5,  lyuu,  this  destroyer,  while  undergoing  her 
steam  trials,  grounded  on  Maplin  Sands.  She  was  in  danger  of  top- 
pling over  with  the  falling  tide,  but  the  crew  went  over  the  side  and 
shored  her  up.     She  was  floated  at  high  water  without  serious  damage. 

Leres. — On  October  4,  IWK),  this  destroyer  sustained  serious  damage 
while  making  a  passage  from  Torbay  to  Devonport.  She  had  her  bow 
twisted  and  several  plates  badly  bent  so  that  she  had  to  be  docked  for 
repairs. 

■ermaid. — 8ee  note  on  Cynthia. 

OptMium. — This  destroyer  met  with  a  serious  acx.^ident  on  the  night 
of  September  7,  1900,  during  maneuvers  in  Plymouth  Sound.  The 
officer  in  charge  of  the  operations  was  anxious  to  a-<certain  if  it  was 
possible  for  a  destroyer  to  cross  the  ridge  of  rocks  between  Mount 
Edgcumbe  and  Drake's  Island  at  low  water,  and  the  Opos»>i/ii,  was 
selected  for  the  experiment.  This  wan  done  when  the  water  was  at 
the  lowest,  and  the  Oponimm,  steaming  at  over  20  knots,  crossed  the 
ridge,  but  struck  a  portion  of  it  and  badly  smashed  her  propellers  and 
sustained  other  serious  injuries  so  that  she  had  to  be  docked  for  repaii's. 

Oiprey.— On  March  22,  1901,  while  moving  up  the  harbor  at  Ports- 
mouth, the  destroyer  Ofpn-yy  in  trjing  to  avoid  a  collision  with  a  steam 
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launch  laden  with  pajisengers,  ran  afoul  of  the  Ee«i'arch,  and  .sustained 
8tw;h  severe  damage  that  she  had  to  be  at  once  taken  into  dot^k.  In 
addition  to  i^taving  a  large  hole  in  her  wide,  the  force  of  the  collision 
was  so  great  that  some  of  the  mmihinery  in  the  engine-i-oom  wa^  torn 
out  of  place.  Fortunately  none  of  the  steam  pipes  were  broken,  or 
there  might  have  been  some  loss  of  life. 

Socket. — One  day  in  April,  lltDl,  a  wcvere  thunderstorm  broke  over 
Ireland  Island,  Ilermuda,  about  half  past  'A  in  the  morning.  The 
mast  of  the  destroyer  Ruch/t  was  .struck  by  lightning,  a  large  por- 
tion of  the  topma«it  being  split  in  pieces,  which  came  down  on 
deck,  and  one  of  the  wire  topping  lifbi  l)eing  completely  fused.  It 
has  always  l>cen  considered  that  the  masts  of  destroyers  were  not  high 
enough  to  attract  lightning,  and  for  that  reason  no  conductors  have 
been  fitted  to  them.  This  act-idcnt  shows  that  sucb  a  danger  exists. 
Fortunately  no  one  was  injured. 

Seal. — Early  in  April,  litOl,  eight  iMjals  of  the  instructional  flotilla 
of  destroyers  retui'ned  to  port  more  or  less  disablexl  from  the  heavy 
weather  encountered.  The  most  serious  tuse  was  that  of  the  i'lw/,  the 
back  of  which  was  broken  so  that  it  is  feared  that  she  is  unfit  for 
further  service.  She  was  struck  l>3'  an  enormous  wave  in  the  Bristol 
Channel.  The  -shock  was  so  heavy  that  those  Iwlow  thought  there  had 
been  a  collision.  Her  upper  deck  was  cracked  clear  across,  admitting 
daylight  to  the  Hre  room,  and  the  side  plating  was  split  down  for  18 
inches.  The  trouble  is  tiscnlied  to  the  unsuitability  of  torpedo-l)oat 
destroyers  to  knock  al>out  in  weather  that  causes  larger  vessels  to  seek 
shelter. 

Sylvia. — On  DeccMubcr  IK,  l!tiH>,  the  destroyer  Syhiia  returned  to 
Portsmouth  disabled,  having  broken  h«(r  rudder  while  cruising  with 
the  instructional  flotilla. 

Thrasher. — In  the  course  of  niglit  exercises  in  the  harbor  of  Ply- 
mouth during  the  first  week  in  Septemiicr,  I'.KK),  the  destroyer  ThniKhii; 
while  running  at  a  speed  of  ^0  knots,  ran  ii|xni  .lomc  floating  wreckage 
and  received  serious  injuries.  So  Iwul  u  leak  was  caused  in  the  fore 
part  of  the  vessel  that  she  was  comijellod  to  run  to  [wrt  for  .'*afetyund 
to  be  repaired. 

Violet.— On  July  14,  IStfHj,  while  engaged  in  maneuvers  of  the  "B" 
fleet,  this  de.stroyer  collided  with  the  FUrf  during  a  fog,  seriously 
damaging  her  bows,  and  buckling  a  nuni)>cr  of  her  side  plates,  which 
had  to  be  removed  from  Iwth  sides  for  repairs.-  The  FUrl  sustained 
little  damage. 

Zebra. — Whilst  rounding  Gamson  Point,  Sheerne-ss,  on  October  17, 
1900,  on  her  return  from  gunner^'  i)ractice,  this  destroyer  collided 
with  the  Ijarge  Emily,  of  Milton,  striking  her  on  the  starboard  (juarter. 
The  barge  sank  in  ten  minutes,  her  crew  being  rescued.     The  mate, 
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whowasascendingtheladderfrom  the  cabin  when  the  accidentoccurred, 
had  ft  narrow  escape.     The  ZS>r'i  had  her  bows  stove  in. 

ITo.  46.  —On  July  ll,  1900,  just  after  a  flotilla  of  torpedo  boats  had 
left  Plymouth  Sound  for  the  maneuvers,  No.  ^.5  was  in  collision  with 
another  torpedo  boat,  and  was  so  badly  damaged  that  she  had  to  return 
to  harbor.  Her  bow  was  stove  in  and  one  of  her  compartments  was 
flooded,  but  she  was  able  to  get  l)ack  to  harbor  under  her  own  .steam 
without  further  mishap. 

Ho.  87. — On  April  11,  1901,  torpedo  boat  No.  57  one  of  the  four 
atta^'hed  to  the  Channel  Squadron,  while  being  backed  out  of  the  basin 
at  Haulbowline  preparatory  to  starting  for  Berehavcn,  struck  the  pier, 
injuring  her  stern  plates  to  auch  an  extent  that  she  had  to  be  placed 
in  dock  for  repairs. 

Ho.  80.— On  May  15,  1901,  while  torpedo  boat  No.  80  was  proceed- 
ing into  the  Channel  for  torpedo  practice  she  was  run  into  by  a  steam 
hopper,  which  damaged  her  side  and  smashed  a  torpedo  tube.  She 
returned  into  harbor  and  was  at  once  put  into  dry  dock.  She  took  in 
a  considerable  quantity  of  water,  but  the  pumps  were  able  to  keep  the 
water  under. 

FRANCE. 

Amiral  Baodin. — On  November  23,  1900,  while  shifting  her  moor- 
ings at  Brest,  this  I>attleship  was  in  collision  with  the  cruiser  <V E^timuj, 
which  had  just  returned  from  Madagascar  to  be  sold  out  of  service, 
and  both  vessels  were  seriously  dam^^d. 

Amiral  Dnperrri. — On  December  11,  1900,  an  accident  occurred  on 
board  this  battleship.  The  squadron  was  engaged  in  target  practice 
off  Brest  in  a  long  rolling  sea,  when  the  lurching  movement  of  the 
ship  caused  a  chain  of  the  training  gear  of  one  of  the  starlioard  turrets 
to  carry  away,  with  the  i^esult  that  the  gun  swung  round  and  struck 
the  bndge,  doing  considerable  damage.  It  also  struck  against  the 
liackstays  of  the  mast,  carrj'ing  them  away.  It  was  reported  that 
the  most  was  carried  away,  but  this  lacks  confirmation.  No  one  was 
injured, 

St.  Loais. — On  the  morning  of  October  8,  1901,  during  torpedo 
exercise,  the  air  chamber  of  one  of  the  toi-pedoea,  launched  from  an 
above-watei'  tube  amidships  on  the  port  side,  exploded  at  the  moment 
of  launching.  The  tube  and  spoon  were  completely  destroyed.  The 
after  end  of  the  torpedo  remained  aboard,  the  remainder  going  over- 
board. One  man  was  slightly  injured  by  a  fragment  of  the  tube, 
llie  cftu.se  of  the  explosion  is  not  known. 

In  December,  1900,  the  same  vessel  Ijarelj-  escaped  injury  while 
docking  at  Toulon.  While  pumping  out  the  dock,  and  while  only 
about  12  feet  of  water  remained  therein  above  the  blocks,  some  of  the 
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shores  gave  way,  and  the  ship  heeled  strongly  to  starboard.  The  dock 
was  Immediately  flooded  and  the  ship  floated  without  injury. 
•  Tempate,— On  the  evening  of  June  20, 1900,  this  coast-defense  vessel 
wan  seriously  injured  in  the  dock  at  Castignies.  In  preparation  for 
the  undocking  about  8  feet  of  water  had  been  let  into  the  dock  when 
the  bilge  blocks  loosened  and  shores  gave  away,  so  that  the  vessel  fell 
over  in  the  dock,  causing  her  to  leak.  A  number  of  plates  on  the 
port  side  were  stove,  and  the  starboard  side  bent  in  over  a  length  of 
about  60  feet,  besides  internal  dam^^s.  The  altars  of  the  dock  on 
which  the  vessel  rested  were  crushed.  Several  weeks'  work  was  neces- 
sary to  repair  the  damages. 

Amiral  Chamei. — While  going  down  the  Yangtze  River  in  Novem- 
ber, 1900,  this  cruiser  went  ashore  in  Round  Channel,  Silver  Island 
Pa.ss,  below  Ghinkiang.  She  was  floated,  with  aissistance,  and  hastened 
to  Shanghai,  where  she  was  docked  for  repairs. 

Ihipny  de  Ldme. — While  making  the  passage  from  Brest  to  Cher- 
bourg, in  Januarj,  lltOl,  tbis  vessel  encountered  very  heavy  weather. 
Tremendous  seas  broke  over  her,  and  one  of  her  largest  boats  wa« 
carried  away. 

Helpomine. — The  training  frigate  MeJpomhn'  was  putting  into  Brest 
on  the  morning  of  May  3,  l!*Ol,  when  she  ran  aground  on  the  St.  Marc 
Bank,  about  330  yards  south  of  the  jetty.  Several,  tugs  went  to  her 
assistance,  but  could  not  help  her  because  of  the  falling  tide.  She 
was  floated  off  during  the  afternoon,  however,  and  towed  into  port, 
where  she  was  examined  by  divers.  She  was  found  to  be  uninjured, 
and  proceeded  on  her  cruise. 

TanbaB. — In  September,  IttOO,  it  was  reported  that  a  cartridge  had 
exploded  in  the  forward  magazine  of  this  vessel  on  the  evening  before  , 
her  arrival  at  N^^asaki,  seriously  wounding  5  men. 

Caravane. — Early  in  the  morning  of  October  23, 1900,  this  ti-ansport 
was  run  into  and  sunk  in  the  Inland  Soa,  Japan,  by  a  Japanese  steamer, 
the  Yamaguchi  MarKi. 

She  was  struck  almost  amidships  on  the  port  side  and  sank  in  thirteen 
minutes.  The  Yamagwhi  Mnru  cut  into  her  to  the  extent  of  as  feet, 
the  point  of  impact  being  in  a  line  with  the  bridge.  The  man  at  the 
wheel  was  killed  instantly  at  his  post.  Being  just  after  midnight  (12:03 
a.  ci.),  all  on  Ixiard  were  turned  in  excepting  the  watch.  When  the 
crash  came  all  hurried  on  deck,  being  unable  to  save  anything  beyond 
what  they  were  wearing.  Fortunately  the  Yama^ichi  Maru  was  not 
backed  out  and  away  from  the  Canrmne,  and  as  the  two  vessels  remained 
locked  together  the  French  seamen  clamtiered  up  over  the  bows  of  the 
Japanese  vessel  and  passed  ropes  down  to  assist  the  officers  and  the 
re.st  of  their  shipmates  to  save,  themselves, 

Shortlv  after  tlie  collision  the  ends  of  the  Caravam'  were  felt  to  rise. 
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As  they  drew  together  the  mtutts  fell,  and  one  of  them  struck  and 
killed  the  cuptain  of  the  C'arnvane  and  threw  him  overboard.  In  a 
few  minutes  the  ship — now  almost  divided  into  two  distinct  parts — 
settled  down  and  disappeared.  When  the  crew  was  mustered  on  board 
the  Yamaguchi  Muru  it  was  found  that  three  men  besides  the  captain 
were  mi.'^ing,  and  that  several  of  those  rescued  had  been  seriously 
injured  by  the  falling  masts  and  spars.  The  weather  was  fine  and 
clear,  but  a  little  misty  at  the  time  of  the  collision. 

IMoidtfe. — On  September  27,  1900,  when  off  Weihaiwei,  a  boiler 
tube  of  the  port  boiler  of  this  gunboat  exploded,  causing  the  death 
of  one  man  and  so  seriously  injuring  another  that  he  died  a  fortnight 
later.     The  gunboat  was  able  to  make  the  port  after  the  accident. 

Fleams. — On  January  R,  1!W1.  about  8  a.  m.,  this  torpedo  gunboat 
was  run  into  by  a  tugboat  during  a  thick  fog.  She  was  struck  well 
aft  on  the  port  side  and  had  two  holes  6  and  15  feet  long,  respectively, 
knocked  in  her  side.  By  prompt  use  of  collision  mats  and  the  ctosing 
of  water-tight  doors  she  was  kept  afloat,  liut  had  to  b«^  beached  to 
prevent  her  sinking.  Later  she  was  floated  and  placed  in  dock  for 
repairs.     No  lives  were  lost. 

Kersaint. — About  Septemlwr  13,  1900,  this  cruiser  was  badly  dam- 
ajired  by  a  typhoon  while  acting  as  guard  .ship  .in  the  Hohow  Harbor. 
She  dragged  her  anchors  and  went  ashore  on  a  sand  bunk,  damaging 
her  rudder  seriously.  At  the  same  time  a  fire  broke  out  through  the 
siKintaneous  combustion  of  chemicals,  which  was  extinguished  by  hai-d 
work  before  doing  much  damage.  After  the  stoim  a  jury  rudder  was 
fitted,  the  ship  refloated,  and  taken  to  Saigon  for  repairs. 

Fram^.— Just  after  midnight  of  the  night  of  August  10.  1900, 
this  desti-oyer  was  run  down  and  sunk  by  the  luttleship  Bniinttn, 
causing  the  loss  of  45  lives,  only  14  of  the  crew  being  saved. 

The  night  was  clear  and  cahn,  with  a  full  moon,  making  objects 
plainly  visible.  The  French  squadi-on,  with  the  BreniiM  le^ing,  was 
standing  toward  Gibraltar  in  column  at  10  knoti^  .speed.  All  vessels 
had  running  lights  set.  About  11:45  p.  m.  of  the  10th,  the  squadron 
being  65  miles  southpa.st  of  Cape  St.  Vincent,  the  Foiidre  rejoined  the 
squadron  with  several  torpedo  boats.  Wishing  to  communicate  with 
her,  the  admiral  had  the  Ffitm^  called  alongside  in  the  place  usually 
occupied  by  the  Ilnllt/l>ar<ie.  and  she  came  up  on  the  port  beam  at  a 
speed  of  about  ItJ  knots.  She  had  but  to  keep  a  parallel  coui'sc  with 
the.jBreHnm,  and  signals  were  already  making,  when,  at  10  minutes 
after  midnight,  she  gave  a  sudden  sheer  to  starlH)ard  and  dashed  across 
the  bows  of  the  Breniim.  The  engines  of  the  flagship  were  at  once 
put  astern,  and  the  helm  hard  aport,  but  without  avail.  Her  ram 
struck  the  FrainisK  abreast  the  after  amoke-pipe,  and  she  rolled  over  to 
port  and  sank  within  three  minutes. 
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Just  before  the  collision  tho  <-aptAtn  of  the  Fram^t;  who  was  on  the 
bridge,  was  heard  to  give  the  order,  "  Vingt  degr^s  a  gauche"  (which 
seems  to  mean  ^0  degrees  of  starljoard  helm),  and  when  she  took  the 
sheer  to  starboard,  full  speed  ahead  was  ordered  on  her  engines.  It 
would  appear  thiit  few  of  the  men  could  swim,  as  those  rescued  are 
spoken  of  as  good  swimmers,  and  they  were  hut  a  short  time  in  the 
water.  All  of  the  officers  of  the  vessel  were  last  with  her,  though 
they  were  on  deck  at  the  time  of  the  collision. 

The  a^-cident  seems  to  have  been  due  to  the  faulty  system  of  trans- 
mitting orders,  as  it  is  said  that  on  two  former  occa.sions,  when  ordei-s 
were  given  to  put  the  helm  hard-a-ytarboard,  it  wa.s  jammed  hard-a-port 

Aveme. — This  sea-going  torpedo  l>oat,  while  en  route  to  Toulon  from 
Brest,  had  one  of  her  toilers  .10  Imdiy  damaged  that  she  had  to  be 
towed  into  Algiers  for  repairs. 

Bonet-Willanmez. — This  tirst-class  torpedo  boat,  on  the  evening  of 
August  31,  I'JOO.  in  a  fog.  ran  on  a  rock  off  the  harbor  of  Cherbourg 
and  sank  in  2.5  fathoms  of  water.  The  crew  was  .saved.  Seveial 
attempts  were  made  to  i-elloat  her,  and  on  the  17th  of  September,  by 
means  of  three  chains  pa.ssed  under  her.  she  was  lifted  part  of  the  way, 
but  the  weather  becoming  threat4>ning,  the  chains  had  to  be  cut,  allow- 
ing her  to  go  to  the  bottom  again.  Sulwequent  effurt-j  were  without 
success  and  the  wrec^k  had  to  be  abandoned. 

Cyclone. — On  the  afternoon  of  May  31,  I'JOl,  while  the  torpedo  boat 
Cychma  was  engaged  in  towing  a  target  at  which  torpedoes  were  being 
discharged  from  the  ^S'^.  Limls,  she  was  struck  by  one  of  the  exercise 
torpedoes  and  somewhat  damaged.  The  torpedo  was  launched  from 
an  above-water  tube  and  directed  at  the  target,  but  on  striking  the 
water  it  deviated  strongly  and  made  for  the  Cychmc  instead.  The 
latter  increased  her  speed  to  avoid  it,  but  without  success,  and  was 
stniok  about  amidships  at  the  water-line  and  had  her  skin  plating 
pierced.  A  collision  mat  was  placed  over  the  hole  and  she  returned 
safely  to  port.     The  toipodo  was  destroyed. 

Qrondenr. — About  the  middle  of  March,  IHOI,  l)y  the  i-upture  of  a 
piston  of  this  torpedo  boat  the  engines  were  seriously  damaged  and  a 
machinist  badly  injured. 

Trombe. — On  Septenilier  tb^  1900,  while  this  torpedo  boat  wa-s  mak- 
ing her  first  trials,  having  been  but  three  days  from  the  shipyard,  she 
was  to  the  northwest  of  the  island  of  Crroix,  Ixstwoen  Port  Lay  and 
Quilhuit,  going  at  a  ,'ipeed  of  t^  knot.s,  when  it  was  seen  that  she.  was 
running  straight  for  a  i"ock  that  showed  ul)ove  water.  The  captain 
ordered  the  helm  to  starboard,  but  it  was  too  late,  or  the  helm  did  not 
work,  for  the  torpedo  boat  struck  a  few  seconds  later  on  the  obstacle 
with  all  her  force.  The  shock  was  terrible.  The  bow  was  crushed 
upon  itself  like  an  accordion  for  the  length  of  18  feet,  stopping  at  the 
fii-st  water-tight  bulkhead.    The  anchor  gear  was  also  smashed.     Upon 
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receiving  news  of  the  accident  three  tugs  were  ordered  to  the  vessel. 
They  sin^ceerted  in  floating  her  and  bringing  her  into  port.  A  boiler 
maker  who  was  rorward  at  the  time  was  badly  injured  and  had  to  be 
sent  to  a  hospital.  The  bow  was  raised  with  big  chains  attached  to 
two  pontoons,  and  divers  found  that  the  after  part  had  not  been  injured. 
The  damage  was  made  good  at  the  shipyard  where  she  was  built.  A 
report  says  that  it  was  foggy  at  the  time  of  the  accident. 

Ho.  91. — On  March  12,  1901,  while  exercising  at  Lczardiieux,  this 
torpedo  boat  struck  a  rock  ne^r  the  Isle  of  Brehat  and  sprung  a  leak- 
She  ran  at  once  for  the  dockyard,  and  while  the  preparations  were 
making  to  put  her  in  the  dock  she  suddenly  sank.  She  was  afterwards 
raised  and  put  on  the  marine  railway  for  repaii's. 

Ho.  106.— On  November  23,  1900,  while  exercising  off  Bi-est,  this 
torpedo  boat  encountered  a  toi-pedo  fired  from  the  submarine  Narval, 
and  had  to  be  run  on  shore  to  keep  from  foundering. 

Ho.  178.— During  the  first  week  in  September,  1900,  while  engaged 
in  artillery  practice  off  Btzerta.  an  explosion  occuiTed  on  board  of  this 
torpedo  boat.  One  fireman  was  killed  and  two  others  injured.  The 
bout  suffered  no  outward  damage,  but  her  engines  were  wrecked,  and 
she  had  to  be  towed  into  port.  The  cause  of  the  explosion  has  not 
l>een  stated. 

Ho.  246,— On  February  12,  1901,  while  exercising  near  Toulon,  this 
torpedo  boat  was  disabled  by  an  accident  to  her  boilers,  due  to  the 
bui'sting  of  a  boiler  tube.  Three  men  were  very  seriously  injured. 
The  boat  wa«  only  recently  completed  and  had  been  in  service  but 
three  months.     She  was  towed  into  Toulon  foi'  repairs. 

Torpedo  boat,— On  September  17,  1900,  a  telegram  from  Paris  to  a 
London  ^ency  said:  "An  explosion  occurred  to-day  on  board  of  a 
torpedo  boat  exercising  in  thi>  Seine,  near  Paris,  The  boat  sank  and 
ten  men  were  drowned." 

GERMANY. 

Kauer.  Friedrich  III,— On  the  night  of  April  1,  1901,  the  battle- 
ship Kai-HtT  Frieihich  III,  flagship  of  the  squadron  under  the  com- 
mand of  Prince  Henry,  while  steaming  at  full  .speed  struck  the  bottom 
near  the  Adlerffrund,  to  the  eastward  of  Arcona.  She  passed  over 
the  obstacle,  but  damaged  four  of  her  water-tight  compartments, 
which  began  to  till,  also  damaging  her  rudder.  The  doors  were  closed 
and  the  pumps  started,  while  the  ship  was  taken  in  tow  by  the  Kimm" 
Wilheliit  II,  the  engines  being  stopped.  The  hawser  carried  away, 
however,  and  she  was  able  to  reach  Kiel  under  her  own  steam.  Her 
liquid  fuel  took  fire  and  caused  more  serious  internal  damage.  She 
wa-M  placed  out  of  commission  for  repairs,  which  will  take  several 
mouths  and  cost  about  $720.(X)U. 
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The  fire  was  cauijed  sts  foltowH.  This  vessel  carries  a  quantity  of 
"manut,"  a  heavy  residual  oil  of  petroleum,  which  is  used  as  fuel,  ia 
her  double  bottoms,  where,  being  completely  shut  off  from  all  com- 
munication with  the  interior  of  the  ship,  it  was  believed  to  be  per- 
fectly safe.  Upon  striking  the  obstacle  the  inner  bottom  was  forced 
up  so  that  it  leaked,  and  the  "masut"  from  the  double  bottom  found 
its  way  to  the  fire  room,  where  it  took  fire,  filling  the  com{»rtment8 
with  fiames,  which  appeared  as  high  as  the  masts.  After  strenuous 
efforts,  lasting  three  hours,  the  fire  was  subdued,  but  it  was  necessary 
to  admit  water  to  the  fire  rooms,  storerooms,  and  magazines,  and  eight 
of  the  boilers  were  damaged.  At  one  time  it  was  feared  that  it  would 
be  necessary  to  abandon  the  ship.  The  walls  of  the  flooded  compart- 
ments began  to  bulge,  owing  to  the  pressure  within,  and  had  to  be 
propped — an  operation  of  much  danger.  Three  men  were  seriously 
injured  by  the  fire,  one  of  them  dying  of  his  injuries  a  few  days  after 
the  accident.  She  reached  Kiel  with  a  heavy  Hat  to  port,  owing  to  the 
four  compartments  being  flooded. 

The  absence  of  all  wood  from  the  ship  is  a  feature  that,  under  the 
circumstances  of  having  the  lower  compartments  flooded  with  burning 
"masut,"  contributed  to  save  tbe  ship  from  total  deatruetion. 

An  idea  may  be  gained  of  the  force  of  the  shock  sustained  by  the 
ship  from  the  fact  that  a  large  rock  which  she  had  torn  loose  was 
found  wedged  in  the  bottom  of  the  ship  after  she  had  been  docked  at 
Kiel. 

She  was  temporarily  caulked  with  wood  and  cement,  and  on  April  23 
left  Kiel  for  Wilhelmshaven  under  her  own  steam  for  repairs. 

This  is  the  report  of  tbe  accident  and  the  injuries  to  the  ship  that 
was  published  shortly  after  the  accident  A  later  report  from  German 
papers,  which  probably  wish  to  minimize  the  dam^[e  done  to  the  ship, 
is  as  follows: 

The  injuriefl  are  not  an  Herious  aa  at  first  HUppoeeJ.  The  forward  [wrt  of  the  ship 
ia  uninjured.  Several  of  the  Bi;rew  plates  are  bent.  Tliestemhafi  a  transverse  rentat 
the  place  where  the  rudderpostenterBthechip,  and  theshoeHUpportinK  the  rudder  ia 
broken  off.  The  outer  skin  ahowe  many  itidentaliom<and  leaks,  but  the  inner  water- 
tijtht  bottom  plating  in  unin]ure<i  exft'pt  in  one  place.  Of  the  larpjr  compartments 
only  the  jmhI  after  boiler-room  filled  wilh  water;  all  the  others  either  remained  drv 
or  tould  eaaily  !«  kept  dry  with  the  l)iljte  punipn.  Of  the  engineand  boiler  installa- 
tion only  the  starlxiard  amidship  and  port  after  rooiiiji  have  »uKere<l.  In  the  fonner, 
the  oil  which  i)enetrated  it  bumeil  tor  awhile  and  damaged  tbe  electrical  fiittngs, 
the  fittingH  of  two  of  the  cylindrical  boilers,  the  auxiliary  engines,  and  the  steam 
piping.  The  boilers  themselveaare  uninjured.  In  tbe  jwrt  after  boiler-room,  which 
filled  with  water,  the  lioilers  and  fittings  are  uninjured;  only  the  boiler  camngs  and 
the  ateam  piping  will  need  repairing.  The  corit  of  repairs  has  not  lieen  definitely 
determined,  but  will  1*e  much  less  tlian  at  first  eittiiiinteil. 

It  was  claimed  that  the  charts  showed  7  fathoms  of  water  at  the 
place  where  the  ship  struck,  drawing  about  26  feet.    Two  vessels  were 
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sent  to  make  surveys,  to  ascertain  if  possible  the  cause  of  the  at^ci- 
dent,  and  rocks  not  marked  on  the  charts  were  discovered  where  the 
accident  took  place,  with  soundings  of  less  than  5  fathoms  where  the 
charts  showed  7  fathoms  or  more.  It  was  also  found  that  the  light- 
ship was  lying  about  2,300  feet  from  where  it  was  intended  to  be. 

This  accident  draws  attention  to  a  fact  that  may  have  escaped  notice 
heretofore — the  danger  to  vessels  of  having  their  double  bottoms 
filled  with  water,  such  as  an  extra  supply  of  fresh  water  for  steaming 
purposes.  Should  a  ship  strike  a  rock  at  a  compartment  that  is  quite 
filled  the  usefulness  of  the  double  bottom  is  lost,  as  the  blow  is  trans- 
mitted at  once  to  the  inner  bottom  and  would  doubtless  rupture  it 
should  the  blow  be  a  severe  one,  sufficient  to  rupture  the  outer 
bottom. 

Kaiter  Wilhelm  n.— On  November  17,  1900,  while  the  German 
squadron  was  returning  to  an  anchorage  at  Kiel  after  a  day  of  exercis- 
ing, the  Kauer  WUhelm,  II,  steaming  in  the  wake  of  the  Kai«e^-  Fried- 
rich  III,  made  a  signal  that  she  was  about  to  pass  her.  The  latter 
stopped  and  the  former  passed  to  port.  Apparently  the  order  to  go 
ahead  was  given  too  soon  on  board  the  Kaiser  Friedrich  III,  for  she 
started  to  move  as  the  other  passed  her  bow  and  ran  her  stem  into  her, 
striking  the  compartment  containing  the  steering  engines.  The 
injury  was  slight,  however,  and  repaired  in  a  few  days  without  dock- 
ing. The  Kaiser  Friedrlck  III  received  slight  injuries  to  her  bow, 
though  it  was  reported  that  a  bulkhead  was  injured. 

At  the  same  time  as  the  Kaiser  F7-iedrick  III  won  injured  by  strik- 
ing rocks  on  the  Adlergrund  this  vessel  also  touched  the  ground 
and  sustained  some  injury  to  her  propellers  and  shoe,  the  latter  having 
to  be  replaced  by  a  new  casting. 

Tictoru  IiiiiH. — While  running  at  a  speed  of  20.7  knots  on  one  of 
her  trial  trips  in  September,  1900,  this  cruiser  struck  some  wreckage 
or  other  obstacle  and  carried  away  part  of  the  blades  of  her  port  pro- 
peller. She  also  sustained  other  injuries  and  had  to  bo  docked  for 
repairs. 

.  Bauard. — On  August  6,  1900,  there  was  an  explosion  in  the  fire 
room  of  this  cruiser,  caused  by  the  blowing  out  of  a  manhole  gasket. 
Three  men  were  killed  and  three  others  seriously  injured. 

Hablcht. — On  September  29,  1900,  this  gunboat  i-an  upon  an 
uncharted  rock  in  Ambas  Bay  and  sprung  a  leak.  One  of  the  com- 
partments filled  with  water.  The  attempt  to  stop  the  leak  by  divers 
was  not  successful.  The  vessel  proceeded  to  tlie  Kanierun  River, 
where  she  was  placed  upon  the  Government  railway  and  the  leak 
closed.  It  was  then  found  impossible  to  launch  the  ship  from  the 
railway,  although  two  tugs  were  used,  and  as  the  stage  of  the  water 
was  unfavorable  and  the  keelway  of  the  railway  out  of  repair  it  was 
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necessary  to  build  regular  launching  ways  and  cradle  to  get  her  afloat. 
She  proceeded  to  Loanda  for  complete  repairs,  that  being  the  nearest 
port  having  docking  facilitieM. 

OneiMiiaD. — On  Dc<^>ember  IC,  liWl,  this  school-ship  was  totally 
wrecked  l>y  being  dashed  on  the  mole  of  the  harbor  of  Malaga  during 
a  storm.     Forty  persons  lost  their  lives,  including  the  captain. 

The  vessel  hatl  been  at  Malaga  for  two  weeks,  and  on  the  day  men- 
tioned, which  was  Sunday,  was  lying  outside  the  port,  with  tires  out, 
having  been  engaged  in  target  practice.  At  about  lU  a.  m.,  while 
the  ship's  company  was  being  inspected,  the  wind  began  to  blow  with 
great  force.  Orders  had  already  been  given  to  get  up  steam,  but 
owing  to  the  heavy  sea  the  ^'ossel  parted  her  chains  and  was  wrecked 
at  the  entrance  to  the  harbor.  After  parting  the  cables  the  ship 
attempted,  it  is  reported,  to  enter  the  harbor,  but,  having  inHufficieot 
steam,  sails  had  to  be  used.  The  ship  had  to  turn  through  sixteen 
points  in  order  to  head  in,  and  as  there  was  not  enough  sea  room  for 
her  to  turn,  the  ship  requiring  considerable,  she  wa.s  driven  on  the 
mole  and  her  bottom  soon  torn  out,  so  that  she  sank  in  ten  minutes, 
leaving  but  her  masts  above  water.  Boats  were  lowered,  but  they  soon 
dashed  on  the  rocke  and  their  occupants  were  drowned.  Other  men 
jumped  or  were  washed  overboard  and  weic  lost.  Others  took  to  the 
i-igging.  There  were  460  on  board  at  the  time  of  the  accident.  The 
report  of  the  use  of  sails  is  probably  an  error,  as  photographs  of  the 
wreck  show  all  sails  snugly  furled,  which  would  hardly  have  been 
the  case  had  they  been  set  at  the  time  she  struck.  It  is  said  that  the 
captain  was  warned  beforehand  of  the  approach  of  a  gJile,  and  was 
advised  to  leave  his  anchorage  and  enter  the  harbor,  but  he  did  not 
listen  to  these  counsels.  The  senior  surviving  offic<!r  ascribes  the 
disaster  to  the  failure  of  the  anchors  and  engines, 

T  1. — During  a  storm  on  the  evening  of  Januaiy  7,  1S)01,  this 
destroyer  ran  aground  in  Strander  liay,  near  Kiel,  and  remained.  As 
the  water  soon  subsided  she  was  not  in  serious  danger,  and  was  floated 
on  the  13th  and  taken  to  the  dockyard.  Excepting  for  a  slight  bend- 
ing of  the  rudder,  the  vessel  was  uninjured.  She  was  docked  for 
repairs  and  examination  of  her  bottom. 

B  8. — On  March  25,  1901,  this  destroyer  rammed  the  steam  pinnace 
of  the  school-ship  Charlotte.  The  pinnace  sank  and  one  of  the  crew 
was  drowned,  the  other  eight  men  being  rescued  by  boats  from  the 
war  vessels  iu  the  vicinity. 

8  74. — On  the  afternoon  of  April  ^0,  1901,  during  a  dense  fog,  tor- 
l)edo  Ixiat  ^S'  7|,  while  on  her  way  from  Kiel  to  Willielmshaven,  col- 
lided with  a  fishing  cutter.  The  cutter  was  sunk,  her  crew  Ijeing 
rescued.  The  toi-pedo  boat  proceeded  to  Wilhelmshaven  apparently 
uninjured. 


NaoanhoB  Hianlia. — On  September  18,  IftOO,  this  cruiser  grounded 
off  Coopers  Point,  in  the  Delaware  River,  near  PhiJadelphia,  and  van 
subsequently  floated  without  serious  injur}'. 

ITALY. 

Andrea  Doria. — A  cable  dispatch  from  Rome  dated  Juue  28,  1901, 
stated  that  the  Italian  battleship  Andrea  Doria  was  ashore  near  Gal- 
lipoli,  on  the  east  coast  of  the  Gulf  of  Taranto.  No  further  particulai-s 
have  been  received  in  regard  to  the  accident. 

Guinppe  Oaribaldi. — On  July  12,  1900,  while  having  a  preliminary 
trial  oft  Genoa,  tubes  burst  in  two  of  tbff'boilei's  of  this  armored 
cruiser,  causing  the  death  of  one  man  and  seriously  scalding  two 
others. 

The  ship  has  24  Kiclausse  boilers,  in  8  compartments,  half  forward 
of  the  engines,  the  others  abaft  them.  Just  abaft  the  engines  are  two 
compartmentB,  one  on  either  side  of  the  ship,  containing  4  boilers 
each,  and  the  rupture  took  place  in  the  forward  outboard  boilers  of 
each  of  these  groups.  The  trial  was  to  be  a  progressive  one,  and  the 
forward  boilers  were  at  first  used,  steam  being  raised  in  the  after  ones. 
About  one  and  one-half  hours  after  the  ship  had  left  her  anchorage, 
while  the  engines  were  running  at  about  60  revolutions,  the  after 
boilers  were  connected,  beginning  with  those  nearest  the  engines.  A 
few  minutes  later  the  dynamo  stopped,  but  no  one  attributed  this  cir- 
cumstance to  the  presence  of  wet  steam.  Fifteen  minutes  after  the  last 
boilers  had  been  connected  an  explosion  took  place  in  the  port  boiler 
mentioned  above,  scalding  two  firemen.  Fortunately ,  the  furnace  doors 
were  closed,  so  that  thesteam  could  only  escape  through  the  ash-pit  doors, 
thus  preventing  further  accidents.  As  soon  as  access  to  the  boilers  was 
possible,  they  were  shut  off  and  their  fires  hauled,  !)cginning  with  the 
aft^r  ones.  Twenty  minutes  after  the  first  explosion  a  second  one 
took  place  in  the  starboard  boiler,  causing  the  death  of  a  coal  passer. 
An  examination  showed  that  a  tube  had  burst  in  each  of  the  boilers. 
It  was  also  seen  through  the  furnace  doors  that  the  tubes  had  been 
bent  4  or  5  inches  downward,  which  made  it  necessary  to  take  out 
seven  rows  of  tubes  from  each  of  the  twelve  elements,  as  they  were  all 
bent  or  injured.    The  cause  of  the  accident  has  not  been  reported. 

Cariddi. — At  midnight  on  December  23,  1900,  during  a  fog,  this 
gunboat,  stationed  in  the  Red  Sea,  ran  ashore  3  miles  north  of  Masso- 
wah,  in  the  channel  at  Ras  Eberem.  The  current  in  the  channel  is 
very  strong,  and  peculiar  cross  currents  render  navigation  very  diffi- 
cult. A  gale  springing  up  at  daybreak  soon  made  it  impossible  to  float 
tlie  stranded  ship.  She  had  a  hole  in  her  bottom  40  feet  long,  and  lay 
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on  her  port  side.  Beforo  abandoning  the  wreck  her  gann  and  stores 
were,  removed  and  the  crow  was  taken  off  in  safety.  The  wre«k  has 
since  been  sold. 

Ho.  47. — A  te1(^rani  from  Taranto  dated  May  25,  HH)1,  said  that 
through  an  accident  to  the  boiler  tul>e.s  on  l>uard  the  Italian  torpedo 
boat  iVo.  4^7  five  men  were  injured,  two  being  terribly  burned. 

JAPAN. 

KatBuragi^During  the  night  of  October  *>,  1900,  this  cruiser  went 
ashore  at  Izumitsu,  off  Oshima,  in  a  fog,  while  making  a  passage  from 
Yokohama  to  Sasebo.  Assistantro  wa.s  promptly  rendered,  but  a  gale 
on  the  9th  found  her  still  on  shore,  and  her  sides  were  very  badly 
stove  in.  She  was  submei^d  to  her  rails  and  was  at  first  considered  a 
total  loss.  However,  on  November  7,  1900,  she  was  raised  and  taken 
to  Yokosuka  for  i-epairs.  She  is  a  composite  vessel  of  1.500  tons,  built 
in  1885. 

Ttokuluma  Maru.  —This  training  ship  of  the  Tokyo  Commercial 
Navigation  School  left  Muroran,  Hokkaido,  November  13,  1900,  and 
has  not  been  heard  of  since.  She  had  on  board  a  total  of  121  officers, 
seamen,  and  apprentices,  the  last  numbering  79,  and  it  is  supposed 
that  she  foundered  in  a  typhoon  on  the  17th  of  that  month  near  Senoumi, 
Suruga  Bay,  as  some  wrecki^e  and  the  body  of  the  captain  were  sub- 
sequently found  washed  ashore  at  that  place.  She  is  thought  to  have 
struck  a  rock  about  20  miles  from  this  place  and  gone  down  in  20 
fathoms  of  water  with  all  on  board,  as  not  a  single  survivor  has  yet 
been  found. 

Akebono. — On  the  afternoon  of  June  18,  190l,  a  collision  took  place 
in  Tateyama  Bay  between  the  torpedo-ljoat  destroyer  .U-ihotio  and  the 
new  cruiser  Ohihaya.  The  former  was  engaged  in  torpedo  practice 
and  the  latter  on  her  trial  trip.  The  Chib^iya  struck  the  AkSotxo  stem 
on,  and  the  shock  was  so  great  that  the  crew  of  the  cruiser  thought 
she  must  have  been  cut  in  two.  Three  men  on  board  the  Ahhono 
were  killed  by  an  escape  of  steam  and  a  fourth  l>adly  injured,  for, 
though  the  engine-room  was  not  actually  struck,  the  force  of  the 
collision  in  its  vicinity  pi-oduccd  an  explosion.  No  explanation  of 
the  cause  of  the  collision  has  been  received.  The  Ohihaya  was  not 
injured. 

Niji. — This  new  destroyer,  after  an  eventful  trip  from  Southampton 
to  Japan,  was  completely  wrecked  by  being  driven  ashore  in  a  gale 
on  the  Shantung  Promontory.  Leaving  Southampton  February  11, 
1900,  she  met  with  a  slight  mishap  and  had  to  put  into  Portsmouth  for 
repairs.  Then  she  burst  an  air  pump  before  reaching  Gibraltar.  She 
was  supplied  with  a  new  one  at  Malta  and  continued  her  voyage. 
Something  went  wrong  with  u  condenser,  and  she  had  to  stop  for  a  time 
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at  Port  Said,  Further  repairs  were  effected  at  Pcrini,  but  things  con- 
tinued to  go  wrong,  and  in  the  Indian  Ocean  she  was  twice  unable  to 
work  her  engines  for  periods  of  seven  hours  each.  Next,  another 
trouble  arose  in  connection  with  a  condenser.  It  appears  that  the 
explosion  of  the  air  pump  was  responsible  for  all  the  mischief,  some 
pieces  of  metal  having  been  driven  among  the  machinery.  Finally,  at 
Singapore,  the  engines  were  completely  overhauled,  and  thereafter 
the  little  craft  was  able  to  prosecute  her  voyage  without  further  mishap, 
and  she  arrived  safely  at  Yokosuka  May  26,  1900. 

During  the  night  of  July  30,  1900,  while  returning  to  Japan  from 
her  first  service,  she  i-an  ashore  on  a  sunken  rock  near  the  southeast 
promontory  of  the  Shantung  province,  the  weather  being  very  thick 
and  a  gale  blowing  at  the  time.  An  officer  and  two  men  worked  their 
way  to  Weihaiwei,  60  miles  distant,  in  a  sampan,  and  reported  the  acci- 
dent to  the  authorities  there.  They  were  so  exhausted  from  their  efforts 
that  on  their  arrival  they  had  to  receive  medical  attention.  The  English 
cruiser  Peacock  was  sent  at  once  to  the  scene  of  the  wreck.  Collision 
mats  were  placed  in  position,  and  one  of  the  compartments  pumped 
out.  On  August  2  an  unsucces.iful  attempt  was  made  to  tow  hor  off 
the  rocks.  It  was  hoped  to  be  more  successful  the  next  morning,  but 
during  the  night  a  galo  came  up  with  a  heavy  swell,  the  vessel  Ijegan 
to  bump  heavily,  and  before  morning  she  broke  into  three  parts.  The 
guns  and  torpedoes  were  saved  by  the  crew  before  they  left  the  vessel, 
which  all  did  in  safety.  Subsequent  efforts  to  save  the  vessel  were 
without  avail;  so  the  engines  were  taken  out  and  a  new  hull  will  be 
built  for  thera  at  Yokosuka. 

Oboro. — E^rly  in  October,  1900,  this  deatroyer,  while  running  at  a 
high  rate,  of  speed,  struck  a  rock  in  the  vicinity  of  Kure  and  tore  a 
large  hole  in  her  bottom  near  the  keel  plate.  The  hole  was  about 
2  feet  wide  and  extended  from  her  stem  to  a  point  directly  underneath 
her  conning  tower.  She  remained  upon  the  rocks  until  assistance 
could  be  sent,  when,  by  the  aid  of  collision  mats  and  her  water-tight 
compartments,  she  was  kept  afloat  and  towed  to  Kure,  where  she  was 
put  in  dock  and  repaired. 

Ko.  29  and  ISn.  46.— At  about  H  p.  m.,  on  November  13,  1900, 
these  torpedo  boats  were  in  collision  near  Oshima  Island,  and  l)oth  were 
seriously  damped.  They  were  able  to  keep  afloat,  however,  and  were 
towed  to  Yokosuka  for  repairs. 

Ho.  35. — On  the  afternoon  of  May  6,  1901,  while  torpedo  boat  No. 
S5  was  engaged  in  toipedo  practice  at  sea  off  Sasebo,  her  boiler  sud- 
denly exploded,  and  two  men  who  were  in  charge  of  the  engine  were 
instantly  killed  by  the  escaping  steam.  The  dainage  that  the  torpedo 
boat  sustained  was  not  stated  in  the  report  of  the  ac^cident. 

Torpedo  boati.— Two  collisions  took  place  between  Japanese  toi'pedo 
boats  during  the  maneuvers  in  June,  1900.     The  first  was  on  June 
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16  and  the  boats  concerned  were  Nos.  40,  i£,  and  iS.     On  this  occa- 
sion no  seriouij  injury  was  done. 

On  the  23d  of  June  there  was  a  collision  between  No.  9  and  another 
boat,  said  to  be  No.  29,  aa  a  result  of  whioh  No.  9  was  sunk.  Accord- 
ing to  the  latest  information  there  were  no  serious  casualties  among 
the  personnel,  though  the  first  reports  said  that  three  men  were  killed 
and  several  others  injured. 

RUSSIA. 

ImperatoT  Nicolal  I.— On  May  1,  19U1,  while  leaving  the  harbor  of 
(Constantinople,  the  steamer  Sara^osva  struck  the  battleship  Imperator 
Nicolai  L  and  both  vessels  were  considerably  dami^ed. 

8«Tattopal. — In  August,  1900,  a  mishap  is  reported  to  have  occurred 
on  board  of  this  battleship,  which  seems  to  indicate  some  fault  of  con- 
struction. The  ship  went  to  sea  to  try  her  guns,  and  it  was  discovered 
that  the  forward  turret,  which  contains  the  1^-in.  guns,  would  not 
turn.  It  was  then  found  that  the  base  of  the  turret  was  displaced  and 
that  some  damage  had  occurred  in  the  attempts  to  turn  it.  It  is  also 
stated  that  one  of  the  engine  cylinders  was  found  to  be  cracked. 

Vladimir  Honomaoh. — In  September,  1900,  the  armored  cruiser 
Vladimir  Mon<m\acK  was  in  collision  with  and  sank  the  steamer 
Crmon  of  Aragon  -in  the  harbor  of  Port  Arthur.  A  court-martial 
found  that  Prince  OukhtomHky,  commanding  the  ship,  did  not  use 
proper  precautions,  but  that  the  fact  that  the  currents  at  Port  Arthur 
had  not  become  accurately  known  constituted  extenuating  circum- 
stances, so  that  he  was  merely  censured  by  the  c«urt.  The  Russian 
Admiralty  defrayed  the  expense  of  raising  and  repairing  the  sunken 
vessel,  and  expended  a  sum  of  $2,575  in  making  good  the  damage  sus- 
tained by  the  cruiser. 

Sjigit. — On  April  9,  1901,  it  was  reported  that  the  cruiser  Djigit 
had  run  ashore  west  of  Nidtngen  light-house,  that  she  had  been  floated 
later  without  assistance,  and  had  been  able  to  reach  Copenhagen  to 
safety. 

Ho.  207.— On  October  2,  IIKM),  while  a  flotilla  of  five  torpedo  boats 
was  exercising  off  Shan -hai-k wan.  No.  ^07  stopped  suddenly,  owing  to 
her  machinery  having  become  di8a)iled,  and  No.  W^.  subsequently  col- 
lided with  her.  Part  of  the  side  of  No.  207  was  stove  in  and  her  fire 
room  began  to  fill  with  water.  The  leak  was  finally  stopped,  but,  asa 
high  sea  was  running  at  the  time,  heroflScersamlraen  were  transferred 
to  No.  S06.  No.  %07  was  taken  in  tow  by  a  torpedo  gunboat  which 
was  present,  but  the  towline  carried  away  and  the  damaged  vessel  sank 
in  16  fathoms  of  water  sevet-al  miles  from  the  whore.  No.  SO^  was 
slightly  damaged.  There  was  no  loss  of  life,  but  three  men  wereslightly 
injured. 


SPAIN. 

Infiuita  Isabel. — On  August  3,  1900,  just  as  this  cruiser  was  about 
to  start  from  San  Sebastian  for  Arachon,  the  crown  sheet  of  one  of 
the  boilers  collapsed,  producing  a  crack  about  24  inches  long,  through 
which  a  large  volume  of  steam  and  water  escaped,  scalding  horribly 
the  four  firemen  who  were  in  the  fire- room,  and  causing  the  sulsequent 
death  of  two  of  them  in  the  hospital.  The  escaping  steam  scorched 
more  or  le.ss  seriously  the  hands  and  faces  of  a  number  of  sailors  and 
marines  who  were  seated  on  the,hatch.  Fortunately,  the  pressure  of 
steam  was  not  more  than  60  pounds,  the  steam  from  the  other  boilers 
being  shut  off.  In  »pite  of  that,  the  number  of  victim.'^  of  the  Hccident 
was  twenty -two. 

An  inspection  of  the  boiler  showed  that  the  furnace  was  entirely 
burnt,  giving  ground  for  supposing  that  there  was  lack  of  water 
contact,  owing  to  an  excess  of  scale  or  grease. 

Ponoe  de  Leon. — On  March  10, 1901,  it  was  reported  that  this  cruiser 
had  been  wrecked  on  the  bar  at  Huelva,  and  that  another  cruiser  had 
gone  to  her  assistance.     No  further  details  of  the  wreck  are  kaown. 

TURKEY. 

Shehab. — While  this  torpedo  boat  was  carrying  out  some  evolutions 
on  March  24, 1901,  a  steam  pipe  burst  in  the  engine  room.  Three  engi- 
neers and  six  firemen  were  scalded  to  death,  and  several  were  injured. 
One  officer  went  mad.  The  disabled  boat  was  afterwards  towed  into 
Saloniki. 


II. 

NOTES  ON  ORDNANCE  AND  ARMOR. 


By  lieutenant  Thohab  Snowdbn,  Uniteil  States  ii&vy, 
SU^  Intelligenee  Officer. 


Section  I. 
GUNS  AND  MOUNTS. 

Opinion  abroad  is  tending  to  the  reduction  in  the  number  of  calibers. 

It  is  tiie  belief  that  too  many  caliberB,  too  close  together,  exist. 
This  idea  has  been  especially  aj^tated  in  France,  but  has  al^o  been 
expressed  in  England. 

The  multiplication  of  calibers  makes  it  difficult  in  war  times  to  effi- 
ciently supply  the  many  classes  of  ammunitioQ  with  their  multitude 
of  accessories. 

It  is  also  recommended  in  this  connection  that  not  more  than  three 
classes  of  guns  be  allowed  on  any  vessel,  and  that  these  be  uniform 
for  the  same  class  as  far  as  possible. 

The  British  advances  in  ordnance  include  new  12-in.  wire-wound 
guns  of  greater  length  than  the  old  guns.  These  guns  are  being 
delivered  and  mounted  in  the  Formidahle  class  of  battle  ships.  The 
new  9.3-in.  guns  are  being  mounted  in  the  Cressy  class  of  armored 
cruisers.  This  gun  is  to  be  the  heaviest  weapon  carried  by  the  twenty 
new  armored  cruisers  of  this  class;  two  to  be  mounted  on  each  vessel. 

The  T.S-in.  rapid-iire  gun  has  been  successfully  tried  and  approved. 

The  Welin  breech-screw  has  been  adopted  for  the  5-in.  E.  F.  gun. 

The  old  5-in,  and  6-in.  guns  are  being  converted  into  rapid  firers. 

The  efforts  of  the  British  are  being  exercised  toward  a  large 
reserve  of  guns  and  ammunition. 

The  Maxim  .308-in.  machine  gun  is  replacing  all  machine  gun.s  of 
old  pattern. 

New  mounts  for  the  9.2-in.  and  for  the  7.5-in.  Vickprs  gun&  have 
been  constructed  and  were  shown  at  the  Paris  Exposition. 

The  barbette  mounting  for  the  9.2-m.  gun  comprises  the  following 
parts:  (1)  Turntable,  ammunition  trunk,  roller  paths,  rollers,  etc. 
(3)  Training  gear.  (3)  The  gun  mounting,  including  the  elevating  and 
sighting  gear.     (4)  Ammunition-hoisting  gear.     (5)  The  gun  shield. 
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The  turntable  i^  built  up  of  steel  p1at«s  and  angles,  and  in  arrange 
to  rotate  on  a  live  roller  ring,  for  which  suitable  upper  and  lower 
paths  are  provided.  The  rollers  are  provided  with  flanges  on  both 
sides  to  take  the  horizontal  thrust,  and  they  are  bound  together  by  a 
ring  to  which  the  roller  axles  are  secured. 

The  training  rack  is  attached  to  the  lower  path,  to  which  is  geared 
the  pinion  for  training  the  turntable.  The  teeth  are  machined  out. 
The  turntable  is  arranged  to  be  rotated  both  by  hydraulic  and  hand 
power.  The  gearing  is  bo  arranged  that  the  hand  and  hydraulic  power 
can  not  both  be  in  opemtion  at  the  same  time. 

Haadles  for  hand  working  are  provided  in  a  convenient  position  on 
the  gun  platform;  they  are  connected  to  the  training  shafts  with  suit- 
able gearing.  The  power  training  is  controlled  from  the  sighting 
station. 

The  gun  is  mounted  on  a  slide  frame,  built  up  of  steel  plates  and 
angles,  and  provided  at  its  front  and  rear  with  bearings  upon  which 
the  gun  slides  during  recoil. 

The  slide  is  furnished  at  its  front  with  two  trunnion  arms  arranged 
to  be  aujiported  on  bearings  on  suitable  brackets  secured  to  the  upper 
part  of  the  turntable.  Two  recoil  cylinders  are  attached  to  the  rear 
of  the  slide  frame,  provided  with  pistons  and  i-ods,  the  latter  being 
attached  to  a  band  on  the  gun  with  suitable  projections  for  taking  the 
same.  The  pistons  are  provided  with  orifices  to  allow  the  liquid  in 
the  cylinders  to  pass  from  one  side  to  the  other  duriog  recoil.  The 
orifices  are  controlled  by  suitably  shaped  bars,  so  that  the  pressure  on 
firing  will  be  approximately  constant. 

The  gun  is  held  in  the  firing  position  by  two  rows  of  springs  placed 
inside  the  slide  frame.  These  springs  are  of  sufficient  power  to  ran 
the  gun  out  at  all  angles  of  fire,  suitable  arrangements  being  fitted  in 
the  recoil  cylinders  to  prevent  shock  when  returning  after  firing  at 
depression  or  low  angles  of  elevation. 

The  gun  is  arranged  to  be  elevated  by  hand  and  also  by  hydraulic 
power.  The  elevating  is  controlled  from  the  sighting  station  and 
from  a  secondaiy  hand  wheel  on  the  gun  platform.  The  sighting  gear 
as  shown  is  automatic  and  is  worked  by  geaiing  from  the  cradle. 

The  projectiles  and  powder  charges  are  transferred  from  the  ammu- 
nition chamber.^  in  the  interior  of  the  ship  to  the  gun  platform  by 
means  of  two  hoists  supported  on  a  trunk  below,  the  gun  platform  and 
arranged  to  deliverthe  projectiles  at  one  aideof  the  gun  and  the  powder 
charges  at  the  opposite  side;  they  are  opei'ated  by  hydraulic  and  band 
power.  A  loading  arm  is  attached  to  the  gun  slide  which  supports  a 
tray  on  which  the  projectiles  are  placed  for  loading;  the  mechanism 
of  the  loading  apparatus  is  such  that  the  projectile  always  remains 
parallel  to  the  axis  of  the  gun,  when  the  tray  with  shell  is  swung  into 
the  breech  of  the  gun. 
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A  small  hand  winch  is  provided  for  transferring  the  pi-ojectiles  to 
the  loading  tray  from  the  shell  trough  on  the  tumtahle. 

The  mounting  is  inclosed  by  a  ahield  attached  to  the  upper  floor  of 
the  turntable  by  suitable  angles  and  plates.  The  shield  is  provided 
with  a  sighting  hood,  and  is  fitted  with  a  leather  apron  with  screws 
and  brackets  for  adjustment. 

The  breech  mechanism  for  the  9.2-in.  gun  is  of  the  same  type  as  that 
for  the  12-in.  gun,  and  is  so  arranged  that  the  whole  of  the  breech  action 
is  opcmt«d  nnd  controlled  by  the  rotation  of  a  hand  wheel,  and  is 
suitable  for  either  right  or  left  hand  guns.  By  turning  the  hand 
wheel,  the  breech  plug  is  first  rotated  and  unlocked,  and  then  swung 
out  of  the  breech  of  the  gun.  The  unlocking  of  the  breech  plug  is 
effected  by  means  of  what  is  usually  known  as  a  toggle  joint.  The 
long  aiTn  or  link  has  one  end  fitted  on  a  pin  projecting  from  the  rear 
face  of  the  breech  plug,  and  the  other  end  is  fitted  by  a  pivot  joint  to 
u  shorter  arm  or  crank  mounted  on  a  pivot  parallel  with  the  axis  of 
the  gun.  Both  the  link  and  the  crank  work  in  a  plane  parallel  to  the 
face  of  the  breech.  Around  the  boss  of  the  crank  are  fonned  skew 
gear  teeth,  eng^ing  with  similar  teeth  formed  partly  around  the  boss 
of  a  quadrant,  which  is  mounted  on  a  vertical  pivot. 

This  quadrant  has  also  formed  partly  around  the  boss  ordinary  spur 
teeth,  which  engage  with  similar  teeth  on  a  second  quadrant  fixed  on 
the  hinge-bolt  of  the  carrier.  The  hinge-bolt,  together  with  its  quad- 
rant, is  revolved  by  means  of  a  worm  and  a  worm  wheel,  which  ai-e  in 
turn  actuated  by  the  hand-wheel  suitably  mounted  at  the  breech  of 
the  gun- 
To  open  the  breech,  the  hand  wheel  is  rotated,  and  thus,  by  means  of 
the  worm-wheel,  the  second  quadrant  causes  the  first  quadrant  and 
crank  to  turn,  thus  rotating  the  breech  plug  until  it  becomes  unlocked. 
By  continual  turning  of  the  hand-wheel,  the  carrier  with  the  breech- 
plug  is  swung  out  clear  of  the  breech  of  the  gun.  The  ordinary 
retaining  catch  is  employed  for  holding  the  plug  in  position  when  out 
of  the  gun.     The  opposite  action  takes  place  on  closing  the  breech. 

The  breech  plug  is  of  the  same  special  construction  as  that  of  the 
6-in.  R.  F.  gun. 

The  gun  is  arranged  to  be  fired  by  electric  or  percussion  tubes.  For 
this  purpose,  a  nut  is  fitted  on  the  end  of  the  obturating  bolt;  in  this 
nut  a  vertical  slide,  which  covers  the  end  of  the  firing  primer,  is 
worked  b}'  means  of  a  spring  bolt  which  engages  with  a  sliding  bar 
Working  in  the  face  of  the  carrier. 

The  sliding  bar  is  also  provided  with  a  spring  bolt  which  engages 
with  a  cam  on  the  crank  of  the  toggle  joint.  An  ejector,  actuated  by 
the  movement  of  the  slide,  is  fitted  in  the  nut.  A  spring  retaining- 
catch  is  fitted  in  the  obturating  bolt,  having  a  lip  which  prevents  the 
tube  from  being  jerked  out,  however  violently  the  mechanism  may  be 
closed. 
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The  action  is  as  follows:  When  the  hand-wheel  of  the  breech  mechan- 
ism in  turned  to  open  the  breech,  the  cnink  begins  to  move,  and  by 
means  of  the  cam  it  forces  the  slide  in  the  nut  away  from  the  primer. 
When  the  alide  has  been  moved  down  far  enough,  it '  actimtea  the 
ejector,  thus  jerking  out  the  firing  tube.  Previous  to  ejecting  the 
tube,  the  retaining  catch  ia  automatically  lifted  by  the  ejector  so  as 
to  allow  a  free  passage.  On  the  first  movement  of  the  silide  downward 
and  before  the  breech  has  been  unlocked,  the  firing  needle  is  auto- 
matically cocked  by  means  of  the  toe  with  which  it  is  provided  engaging 
with  a  quick  incline  on  the  rear  of  the  firing  gear  nut.  The  spring 
bolts  are  arranged  so  that  in  the  case  of  a  miss  fire  the  slide  may  be 
pulled  down  by  hand  to  a  certain  extent,  sufficient  to  eject  the  tube 
without  its  being  necessary  to  open  the  breech. 

The  greatei'  part  of  this  movement  is  identical  in  the  9.^-ia.  and 
7.5-in.  breech  fittings.  The  shield  or  barbett«  is  intended  to  give 
complete  protection  to  the  breech  of  the  gun,  the  mechanism,  and  the 
crew.  It  weighs  50  tons,  the  gun  28  tons,  while  the  entire  revolving 
weight  of  the  mounting  is  120  tons. 

The  barbette  is  balanced  at  its  center  of  gravity  and  revolves  easily. 

The  barbette  armor  in  front  is  6i  inches  thick,  and  4  inches  at  the 
side.  The  gun  can  be  loaded  between  4  degrees  depression  and  6 
degrees  elevation,  the  maximum  elevation  of  the  gun  being  15  degrees, 
and  depression  7i  degrees.  The  full  traverse  of  the  gun  through  270 
degrees  is  carried  out  in  20  seconds  by  power,  while  by  hand  4  men 
can  perform  the  same  in  70  seconds. 

The  Yickers-Maxim  special  new  mechanism  has  been  lately  adapted 
to  these  guns  for  opening  and  closing  the  breech  by  a  single  movement 
of  a  hand  lever,  requiring  2  seconds.  By  this  improvement  5  rounds 
were  fired  in  1  minute,  26i  seconds,  or  3i  rounds  per  minute. 

In  ships,  as  the  Canturio-n  and  Sarjteur.  having  this  type  of  gun, 
the  best  rate  heretofore  has  been  1  round  in  1  minute,  30  seconds. 

This  improvement,  therefore,  shows  a  rate  of  fire  of  5  times  over 
the  old  type. 

PEM«1PTIAN  OF  THE  NEW  VU'KEBS-HIXIM  I.«-IN.  l^inCK-FIItl?ifl  OUN. 

(Fmm  the  Joamaio/tJK  Roi/al  Unileil  .tmria  InMUiUimi.l 

The  gun  is  of  steel  and  wire  construction.  It  is  50  calibers  long  in 
the  bore,  the  total  length  from  the  breech  face  to  the  muzzle  being 
386.7  inches.  It  is  constructed  with  an  outer  tulie  extending  the  whole 
length  of  the  gun,  into  which  a  tapered  liner  is  driven  and  hold  in 
position  by  a  bash  screwed  into  the  breech  end  of  the  gun,  and  in  this 
the  breech  plug  of  the  me<^hanism  i.s  screwed.  Wire  is  tightly  wound 
round  the  out<'r  tube,  the  tension  varying  in  successive  Inyci-s,  accord- 
ing to  the  method  usual  in  the  manufacture  of  those  guns. 
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The  wire  extends  over  the  chamber  and  that  portion  of  the  bore  where 
the  highest  pressures  are  experienced.  The  wire  is  then  covered  bj'  a 
steel  jacket,  on  which  are  formed  two  keys  which  prevent  the  rota- 
tion of  the  gun,  due  to  the  reaction  as  the  shell  is  turning  in  the  rilled 
bore.  The  jacket  is  connected  to  the  outer  tube  by  a  shoulder  and  a 
screwed  coUar  with  shoulders.  On  the  jacket  is  screwed  a  ring  pro- 
vided with  arms  for  connecting  the  recoil  cylinder. 

The  chamber  of  this  gun  is  made  exceptionally  large  and  is  designed 
to  stand  erosion  caused  by  the  employment  of  large  cordite  charges. 

The  chief  advantages  of  this  design  of  gun  are: 

That  the  gun  only  consists  of  four  distinct  parts,  including  the 
breech  ring,  and  that  the  great  thickness  of  the  outer  tube,  which 
extends  the  whole  length  of  the  gun,  insures  great  girdei'  strength, 
and  the  tendency  to  bend  that  some  designs  of  guns  have  shown  is 
entirely  obviated. 

With  92.6  pounds  of  nitro-cellulose  for  a  charge  and  using  a  200- 
pound  shot,  a  muzzle  velocity  of  2,920  feet  per  second  and  a  muzzle 
enet^y  of  11,S25  foot-tons  can  be  obtained. 

DESCRIPnOFI   OF  BREBOH   HBCHANISH. 

Himd-lever  type. — The  breech  mechanism  heretofore  referred  to 
for  the  7.5-in.  gun  ia  a  new  design  of  single-motion  type,  i.  e.,  the 
breech  is  opened  or  closed  by  the  single  motion  of  a  hand  lever.  In 
this  design  of  breech  mechanism,  the  horizontal  swing  of  the  hand- 
lever  rotates  {locks  or  unlocks)  the  breech  plug,  swings  it  in  or  out  of 
the  gun,  and  cocks  the  firing  striker. 

The  firing  gear  is  arranged  for  firing  by  electricity  or  percussion, 
and  is  directly  operated  by  the  hand  lever,  so  that  the  gun  is  abso- 
lutely safe  before  the  breech  commences  to  open.  The  breech  plug  is 
of  special  design  and  is  mounted  and  free  to  turn  on  an  arm  or  carrier 
pivoted  at  the  right  side  of  the  breech. 

The  threaded  portion  of  the  breech  plug  is  divided  into  segmental 
portions  of  varying  radii.  In  the  7.5-in.  breech  plug  there  are  nine 
segmcnta,  and  six  of  these  are  threaded,  i.  e.,  two-thirds  of  the  cir- 
cumference is  used  for  resisting  the  strains  when  firing;  this  enables  a 
very  short  breech  plug  to  be  employed.  Owing  to  the  shortness  of 
the  breech  plug,  it  can  be  swung  clear  of  the  breech  aftt^r  unlocking 
without  any  curvature  and  without  unusual  longitudinal  withdrawal. 

The  De  Bange  obturator  is  employed.  The  arrangement  for  actu- 
ating the  breech  plug  is  very  simple,  and  consists  of  a  link,  one  end  of 
which  is  pivoted  on  a  pin  projecting  from  the  end  of  the  breech  plug, 
the  other  end  being  pivoted  to  a  short  (Tank  which  is  mounted  on  the 
brcech-plug  carrier.  Around  the  boss  of  the  hand  lever  which  is  piv- 
oted on  the  enrrieris  a  skew  gear  wheel  which  gears  with  skew  teeth 
formed  on  the  l>oss  of  the  short  crank. 
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The  hand  lever  Hes  close  up  to  the  gun,  end  the  centers  of  the  lia 
and  crank  are  arranged  to  form  a  locking  point  when  the  breech  t\^ 
closed.     This  arrangement  of  link  and  crank  provides  great  powei-^ 
when  opening  or  r-losing  the  breech.  "" 

The  firing  gear  ia  arranged  to  fire  either  by  electricity  or  percussioM 
For  thin  purpose  a  nut  is  fitted  on  the  end  of  the  obturating  bolt.     li. 
this  nut  a  vertical  slide,  which  covers  the  end  of  the  firing  primer  il    > 
worked  by  means  of  two  spring  bolts.     One  of  these  bolbj  eng^efcV 
with  a  cam  on  the  hand  lever,  the  other  in  a  groove  in  the  link  of  the 
breech  mechanism.     An  ejector,  actuated  by  the  movement  of  tb^^ 
slide,  is  fitted  in  the  nut.     A  spring  retaining  catch  is  fitted  in  thaTT 
obturator  bolt,  having  a  lip,  which  prevents  the  tube  from  being  jerked  ;.'i  ^ 
out,  however  violently  the  mechanism  may  be  closed.  >' 

The  action  is  as  follows:  When  the  lever  on  the  breech  mechanism  \> 
is  swung  away  from  the  gun  by  means  of  the  cam,  it  forces  the  slide  tp 
downward  in  the  nut.     As  the  lever  continues  to  swing  away  from  V 
the  gun,  it  eventually  lases  its  connection  with  the  spring  bolt  of  the  b^ 
slide,  and  the  downward  movement  of  the  slide  is  continued  by  the     ; 
movement  of  the  link,  which  actuates  the  other  spring  bolt  and  keepe  ?m 
the  slide  in  the  correct  relative  position  until  the  breech  is  closed. 
When  the  slide  has  been  moved  down  far  enough  it  actuates  the  — 
ejector,  thus  jerking  out  the  firing  tube.  ^  "P 

Previous  to  ejecting  the  tube  the  retaining  catch  is  automatically  y 
lifted  by  the  ejector  so  afl  to  allow  a  free  passage.  On  the  first  move- 
ment of  the  slide  downward,  and  before  the  breech  has  been  unlocked, 
the  firing  needle  b  automatically  cocked  by  means  of  the  toe  with 
which  it  is  provided  engaging  with  a  quick  incline  on  the  rear  of  the 
firing-gear  nut.  The  spring  bolts  ai-e  arranged  so  that  in  case  of  miss-  ^ 
fire  the  slide  may  be  pulled  down  by  hand  to  a  certain  extent,  suffi- 
cient to  eject  the  tube  without  its  being  necessary  to  open  the  breech. 

Barbette  mount  for  7.5-in.  rapid-fire  gutL—ia  addition  to  the  center- 
pivot  mounting  for  this  gun,  described  in  No.  XIX  of  this  series,  - 
a  barbette  mount  has  been  designed.  The  mounting  comprises  the 
following  principal  parts:  (1)  The  rotating  turntable  or  gun  plat- 
form, carrying  the  bi'ackets  for  supporting  the  gun  mounting,  with 
roller  paths  and  rollers,  etc, ;  (2)  the  training  gear,  electric  and  hand; 
(3)  the  gun  mounting,  including  the  elevating  and  sighting  gear;  (4) 
ammunition -hois  ting  gear;  (5)  the  gun  shield. 

The  turntable  is  built  up  of  steel  plates  and  angles,  and  is  arranged 
to  rotate  on  a  live  roller  ring,  for  which  suitable  upper  and  lower 
paths  are  provided. 

The  rollers  are  provided  with  flanges  on  ttoth  sides  to  take  the  hori- 
zontal thrust,  and  they  ai-e  bound  together  by  a  ring  to  which  the 
roller  axles  are  secured. 
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The  training  rack  is  attached  to  the  lower  path,  to  which  is  geared 
the  pinion  for  training  the  turntable. 

The  turntable  \»  arranged  to  be  rotated  both  by  hand  and  electric 
power.  The  gearing  is  so  arranged  that  only  one  form  of  power  can 
be  in  operation  at  the  same  time.  An  automatic  brake  is  also  provided 
which  is  always  in  action,  when  the  electric  motor  is  not  actually  at 
■work.  The  training  motion  is  controlled  from  the  sighting  hood. 
Handles  are  provided  for  men  at  each  side  of  the  gun;  they  are  con- 
nected to  the  training  shaft  with  suitable  gearing. 

The  gun  ia  supported  in  a  cradle  with  bearing  straps,  along  which 
the  gun  moves  on  recoil.  The  forward  end  of  the  cradle  is  provided 
with  trunnions  arranged  to  rest  on  brackets  secured  to  the  upper  part 
of  the  turntable. 

The  elevating  arc  is  securely  attached  to  the  gun  cradle  at  one  aide. 
A  pinion  on  a  transverse  shaft,  supported  on  the  trunnion  bracket,  is 
provided  for  actuating  the  arc,  and  is  operated  by  worm  gearing  from 
the  sighting  station  and  from  a  secondary  handwbeel  on  the  gun 
platform. 

The  recoil  cylinder  is  securely  attached  to  the  rear  end  of  the  gun 
cradle  below  the  gun,  and  is  provided  with  a  piston  rod  attached  to 
the  lug  in  the  gun;  an  orifice  on  the  piston  is  provided  for  thepassage 
of  fluid  from  one  end  to  the  other,  when  the  gun  recoils  after  fire. 

Two  recuperator  springs  are  provided,  one  on  each  side  of  the  recoil 
cylinder,  of  sufficient  power  to  insure  the  gun  running  out  at  all  angles 
of  fire.  A  control  bar  with  automatic  valve  is  provided  in  the  recoil 
cylinder  to  insure  the  gun  running  out  without  shock  after  firing  at 
depression  or  low  angles  of  elevation. 

Automatic  sighting  gear  is  provided  on  the  gun  ruounting. 

The  projectiles  and  powder  chains  are  transferred  from  the  ammu- 
nition chambers  in  the  interior  of  the  ship  to  the  gun  platform  by 
means  of  an  endless  chain  hoist,  provided  with  suitable  receptacles 
which  deliver  the  charges  on  an  inclined  tray  at  the  side  of  the  gun, 
from  which  position  they  are  conveyed  to  the  gun  truck  by  hand. 
The  hoist  is  driven  by  an  electric  motor,  and  portable  handles  are  pro- 
vided for  hand  working. 

The  mounting  is  inclosed  by  a  shield  attached  to  the  upi>cr  floor  of 
the  turntable  by  suitable  angles  and  plates. 

The  shield  is  provided  with  sighting  hoods,  iind  is  fitted  with  a 
leather  apron,  with  screws  and  brackets  for  adjustment. 

TWIN  ■tiUNTS. 

Recent  publications  state  that  the  Elswick  firm  has  produced  a  twin 
mount  for  their  6-in.  R.  F.  guns.  The  guna  are  mounted  in  pairs, 
resting  in  twin  cradles  side  by  aide,  so  arranged  as  to  be  elevated 
tt^cther  or  separately,  as  desired.     Each  cradle  is  supported  by  a 
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pair  of  trunnions,  the  four  trunnions  being  in  the  same  Ktrai^fat 
line.  The  two  cradles  can  be  coupled  together  ho  that  the  ^uns  can 
bo  ele7at«d  and  sig'hted  as  a  single  gun,  or  they  may  be  uncoupltMl 
and  each  gun  elevated  and  lighted  independently.  Each  cradle  is 
fitt4>d  with  the  usual  elevating  and  yighting  gear  for  working  the  guns, 
and  either  or  both  may  be  used.  The  cradles  are  coupled  together 
by  a  longitudinal  keyway  cut  in  the  adjacent  sides  of  each  cradle, 
which  are  close  together,  so  that  when  the  cradles  are  adjusted  to 
bring  the  axes  of  the  two  guns  into  the  same  horizontal  plane,  a 
key  can  be  inseitcd  in  these  two  keyways  and  so  lock  the  cradles 
together,  preventing  one  being  elevated  without  the  other.  The  top 
edges  of  the  adjacent  sides  of  each  cradle  are  also  grooved  longitudi- 
nally, and  a  keep  or  keeps,  with  projections  to  fit  these  grooves,  is  bolted 
to  the  longitudinal  key,  the  object  of  the  keep  being  to  maintain  the 
axes  of  the  two  guns  strictly  parallel  with  each  other,  and  also  to  clamp 
the  longitudinal  key  securely  in  place.  There  is  also  a  Schneider 
twin  mount  for  their  5.9-in.  R.  F.  guns,  as  exhibited  at  the  Paris 
Exhibition.  {Sec  plates.)  The  following  are  the  characteristics  of  the 
gun,  an  published  in  the  Ungitieering,  of  London: 

Weight  at  gun pounds. .   10, 358 

Length  in  calibere 42 

Weiglit  of  projectile pounds..  88 

Weight  of  smokeless  powder  charge do 24 

Muzxie  velocity foot-seconds..     2,427 

MuiJile  energy foot-tons. .     3,  730 

Perforation  o£  wrought  iron inches..  20.079 

Weiglit  of  mounting pounds..  16,530 

In  both  guns  the  breech  opens  In  one  action  of  the  breechblock, 
the  latter  containing  safety  devices  against  premature  or  hanging  fire, 
and  accidental  opening  of  the  breechblock.  An  extractor  automat- 
ically withdi-aws  the  cartridge  case  when  the  breechblock  is  com- 
plctelj'  opened  out. 

The  two  guns  are  placed  in  one  single  jacket,  fitted  with  four 
hydraulic  recoil- cylinders  and  the  two  independent  air-recuperators, 
which  insure  running  out  again  under  all  angles.  The  two  guns  can 
be  fired  simultaneously  or  successively;  in  either  case  one  gunner 
suffices  for  the  service. 

Sets  of  cylindrical  rollers  are  placed  between  the  trunnions  of  the 
jacket  mounting  of  the  trunnion  plates  of  the  slide  in  order  to  reduce 
the  efforts  required  for  elevating  the  gun.  The  elevating  mechanism 
consists  of  an  endless  screw  with  helicoidal  wheel,  which  insures  the 
absolute  irreversibility  of  the  system;  the  action  is  transmitted  to  the 
mechanism  by  a  hand  wheel  held  by  the  gunner. 

The  movable  system  for  lateral  training  is  guided  at  the  top  by  a 
series  of  cylindrical  rollers  and  rests  on  a  ring  of  balls,  the  lower  raoer 
being  fixed  in  the  bedplate. 
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With  this  arrangement,  one  man,  by  working  the  crank,  can  fol- 
low a  target  moving  at  a  3S-knot  speed  at  a  distance  of  550  yards. 
When  the  hand  wheel  is  released,  aft«r  having  been  turned  mpidly , 
the  movable  system  tend»  to  continue  its  motion,  but  is  quickly  held 
fast  by  a  special  friction  device.  A  small  hydraulic  brake  and  a 
spring  buffer  allow  the  tiring  of  one  gun  only,  the  mounting  deviating 
but  little.  The  gun  and  men  are  protected  by  a  shield  fixed  to  the 
slide  by  elastic  couplings,  the  shape  of  the  shield  varying  at  will. 
The  principal  advant^es  of  this  material  are  the  following: 

The  placing  of  two  guna  in  one  jacket  mounting  reduces  to  a 
minimum  the  distance  between  the  axes  of  the  guns  and  also,  to  a 
large  degree  {(;ompared  with  the  guns  joined  together  in  the  usual  way), 
the  couple  of  forces  which  act  on  the  lateral  training  mechanism  when 
only  one  gun  is  fired.  The  mountings  and  shield  are,  besides,  lighter 
in  weight. 

Complete  solidarity  of  the  two  guns  as  regards  training,  which  can 
be  effected  by  one  man  who  has  within  easy  reach  all  the  mechanism 
enabling  him  to  follow  with  both  guns  the  displacements  of  a  movable 
target.  Firing  Is  rapidly  regulated  and  all  maneuvers  are  most  easily 
carried  out,  owing  to  the  special  measures  taken  to  reduce  all  resist- 
ances. A  lesser  number  of  attendants  is  required  for  serving  the  two 
guns.  Concentrated  tiring  is  easy,  resulting  in  double  the  effects,  at 
least,  to  be  obtained  with  a  single  gun,  owing  to  the  greater  concus- 
sion due  to  the  simultaneous  delivery  of  two  shots  on  the  target. 

Service  publications  state  that  the  German  navy  proposes  to  increase 
their  turret  guns  from  the  9.45-in,  to  11-in. 

They  have  had  slow-firing  guns  of  10.2,  U,  and  12-in.  caliber  on 
several  of  theii'  older  battleships  and  armored  cruisers,  but  at  the 
time  of  the  Spanish-American  war  they  believed  that  the  9.45-in. 
rapid-fire  gun  should  be  their  lai^est  caliber,  and  their  newer  bat- 
tleships have  each  two  9.45-in.  in  each  of  their  armored  turrets  and 
two  guns  of  the  same  caliber  on  each  of  their  armored  cruisers. 

The  change  in  opinion  is  said  to  be  because  of  their  having  suc- 
ceeded in  adapting  their  rapid-fire  mechanism  to  the  11-in,  caliber. 

The  new  battleships  and  armored  cruisers  of  this  year's  program 
are  to  be  armed  with  the  11-in.  i-apid-fire  guns. 

The  manipulation  of  the  Krupp  guns  has  been  criticised  abroad,  in 
view  of  the  complication  of  powers,  it  being  considered  that  one 
kind  of  power  should,  if  possible,  be  employed,  for  security  in  time 
of  battle. 

The  English  Vickers  use  hydraulic,  but  the  Krupps  are  reported  to 
use  electric  motore  for  elevating  and  tiuining,  hydraulic  power  for  the 
rammer  and  for  the  recoil  cylinders,  a  portion  of  the  liquid  being  used 
for  compressing  air,  storing  up  a  part  of  the  enei^y  to  be  afterwards 
used  in  running  the  gun  out  to  the  firing  position.     This  system  net^ou- 
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sitates  laying^  the  j^un  to  a  fixed  angle  for  loading.  Electrical  }M)wer 
18  also  used  for  woriiing  the  amniunttion-Hupply  iDotoris,  which  have 
band  power  also. 

The  Krupp  modified  Welin  screw  is  shown  in  the  plate.  Ah  described 
in  the  International  Review,  the  inclined  faces  of  the  screw  threads  are 
suppressed,  but  the  general  form  remains  unaltered.  There  are  eight 
equal  sections.  The  system  of  rising  steps,  by  which  the  plain 
unthreaded  surface  of  the  interrupted  screw  is  reduced,  is  applied  to 
the  four  sectoTH  forming  half  the  circle,  and  again  to  the  other  four. 
The  firut  figure  on  the  plate  shows  the  breech  open;  the  second,  closed; 
and  the  third,  locked.  A  rotation  of  45  degrees  to  the  right  serves  to 
engage  the  breech-screw  bearings  completely.  As  is  pointed  out,  six- 
eighths  of  the  circumference  has  a  screw-thread  support,  instead  of 
only  one-half,  as  in  the  interrupted  screw.  While  the  face  of  the 
thread  is  not  inclined  the  entire  screw  is  conical,  as  shown,  to  enable 
it  to  be  swung  open  and  closed  on  a  smaller  circle.  The  breech  screw 
is  held  in  the  shutter  or  carried  by  a  bayonet-joint  airangement. 
When  the  breech  is  closed  the  bolt  E,  with  spring  G,  which  is  fixed  in 
the  shutter,  prevents  rotation.  The  lever  D,  by  which  the  breech  plug 
is  rotated,  acts  on  the  screw,  pivoting  on  the  vertical  bolt  K,  and  fixed 
in  the  shutter  or  carrier.  When  the  lever  closes  home  it  is  locked  by 
a  spring  catch,  which  has  to  be  freed  to  open  the  breech,  which  is 
done  by  much  the  same  action  as  usual,  although  the  extractor  O,  in 
figures  1  and  3,  drawing  out  the  metallic  cartridge,  is  claimed  to  be 
superior  to  those  of  other  systems.  The  adoption  of  the  Welin  screw 
by  the  Krupps,  though  in  a  Diodified  form,  is  strong  evidence  of  its 
efficiency  for  modern  guns. 

The  plate  shows  the  system  of  gun-firing  circuits  as  employed  in 
the  English  ships  of  the  Majestic  class.  The  London  Electriixd  Revlea 
describes  this  system  as  follows: 

The  advantages  tliat  are  obtained  by  using  electricity  for  firing  gune  in  the  navy 
are  twofold.  Firet  and  foremost  ie  the  increased  safety;  for  witli  its  electric  circuit 
broken  until  the  gun  is  run  out,  a  gun  can  only  be  fire<l  in  a  safe  position,  and  the 
fu«e,  or  tube  as  it  is  called,  containing  no  fulminate  of  mercury,  allows  of  rough 
handling  of  the  cartridge,  which  under  the  circumstances  that  attend  a  mpid  and 
continual  tire  is  inevitable,  or  practically  so.  The  second  advantage  is  in  the  pod- 
tiun  of  the  captain  of  the  gnn,  who  can  keep  his  eye  along  the  sights  and  hia  finger 
on  the  trigger  the  whole  time  the  gun  ia  being  loadeil,  so  that  he  is  ready  tn  lose  no 
time  directly  tlie  gun  is  out  again. 

In  percussion  tiring,  which  is  always  an  alternative  in  case  of  the  electric  circuit 
failing,  the  lanyard  that  releases  the  striker  is  not  in  the  hands  of  the  captain  of  the 
gun  himself;  it  is  pulled  by  a  subordinate  on  the  word  "Fire!"  When  the  move- 
ment of  the  ship  is  considereil,  together  with  the  motion  of  the  target,  the  fraction 
of  time  that  elapses  between  the  nord  of  command  and  its  execution  makes  no  email 
difference  to  the  practice. 

A  reference  to  the  plate  will  show  how  the  cin-uit  is  arranged  in  the  6-in.  ra^ad- 
fire  gtm.  The  pights  are  fixed  on  the  iiioiintini.',  and  not  <in  the  gun  itself,  which  hy 
its  recoil  would  otherwise  force  the  captain  of  the  gun  to  take  a  freeh  alignment  for 
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eacti  rouQd.  There  are  two  eete  of  sifthte,  one  on  either  side,  two  batteries,  and 
naturally  two  distinct  firing  keya,  wliich  dre  in  tlit)  form  of  a.  pistol,  the  trig^r 
making  contact  on  being  preeaed. 

The  circuit  in  each  casenmy  be  traced  from  then^ative  jwleof  the  battery  through 
the  firing  Itey  to  a  rubbing  contact  at  the  outer  extremity  of  the  recoil  slide;  a  con- 
tact piece  on  the  gun  itself  takes  against  this  when  the  gun  is  fully  run  out,  and  only 
then  is  the  circuit  complete  to  the  striker.  The  striker;  so  called  from  the  fact  that 
it  is  made  to  do  duty  as  such  when  percussion  Are  is  reeort«d  to,  consists  of  a  steel 
tube  filled  with  gutta-percha  insulation,  through  the  center  of  which  runs  the  circuit, 
ending  in  a  hraas  nipple,  which  takes  against  the  contact  piece  on  the  fuse  itself 
when  the  breech  is  closed.  A  mechanical  device  on  the  breech  prevents  this  nipple 
frutn  making  contact;  until  the  breech  piece  is  properly  home,  so  that  it  would  be 
imiwesible  to  tire  the  gun  with  the  breech  only  partially  in  position.  The  nipple 
makes  contact  with  a  Hmall  disk  that  is  well  insulated  from  the  brass  cartridge  into 
which  tbe  fuse  is  screwed,  and  the  circuit  proceeds  from  this  disk  to  a  thin  platinum 
bridge  embedded  in  priming  composition  and  thence  to  earth,  which  is  represented 
by  the  brass  cartridge  case  and  the  gun.  The  positive  pole  of  the  battery  being 
brought  to  the  gun  mounting  picks  up  the  return  through  the  gun. 

The  turret  or  barbette  circuits  in  battleships  of  the  later  types,  such,  for  instance, 
as  the  Majeetic  class,  serve  as  a  very  good  illustration  of  the  precautionary  meas- 
ures that  are  pn)videil  to  insure  against  accidental  firing  of  the  gun  when  in  an  unsafe 
podtion,  or  liefore  the  breech  is  jiroperly  closed. 

The  safety  arrangements  may  be  divided  into  four,  nanaely,  the  firing  key,  the  ring 
switch,  the  mn-uut  t'ontact,  and  the  breech-locking  bolt.  If  we  tisce  the  circuit  In 
the  accompanying  diagram  we  shall  see  that  it  is  in  duplicate,  one  battery  being 
placed  on  each  side  of  the  turret  and  the  connections  between  each  battery  and  its 
individual  gun  exactly  similar.  Thus,  in  either  case  we  start  from  the  negative  pole 
of  the  battery  and  c-ome  first  to  the  firing  key.  This  key  or  pistol  is  represented  In 
the  figure  at  K,  and  it  is  [ilaced  in  the  wghting  hood,  from  which  the  captain  of  the 
gun  la>'s  his  sights. 

The  circuit  is  seen  to  continue  from  K  to  the  rear  switch  S. 

The  rear  switch  has  two  duties  to  fulfill,  the  most  important  \mng  the  safety  it 
provides  for  the  man  whose  duty  it  is  to  place  the  fuse  or  tube  in  the  gun.  If  this 
switch  is  at  "Off,"  it  is  obvious  that  the  tube  (»n  not  be  fired  while  the  man  is  imme- 
diately in  rear  of  it,  and  thus  <suse,  by  the  recoil  of  the  gun,  the  death  of  tbe  man 
attending  the  breech  mechanism.  It  Ishnder  hisiiDntroliandheonly  pntsitto  "On" 
when  he  is  in  a  safe  position  immediately  before  the  gun  is  reported  ready. 

From  this  switch  the  circuit  proceeds  to  H,  the  run-out  (rontact.  This  contact  is 
matle  by  tbe  gun  itself,  autj>maticiilly,  u]>on  reaching  the  limit  of  its  ruti-out  iH>HitJon, 
so  that  in  case  of  the  gun  not  lieing  projierly  run  out  to  its  full  extent  it  will  be 
impotsible  to  fire  it-  Were  this  safety  arrangement  not  there,  the  gun  might  Ix;  fired 
when  only  halt  out  Its  recoil  would  then  be  only  partially  al>8orl>ed  by  the 
hydraulic  cylinders  and  diaastroiis  consequences  might  ensue-  In  any  case  there 
would  be  a  heavy  strain  brought  uiion  the  mounting.  From  this  contact  wo  now 
come  to  the  fourth  and  last  safety  arra:igeinent,  which  is  the  breech-locking  l>olt  B. 

Tbe  breech-locking  bolt  provides  against  the  gun  being  fired  when  the  bn«cb  is 
not  properly  uloeeil,  and  in  order  to  explain  its  action  it  will  Iw  nettessary  first  to 
examine  the  means  by  which  the  breech  is  screwed  home. 

After  the  gun  has  l>een  loaded,  a  cnuUe,  in  which  rests  tlie  breech  piiN'c,  in  moved 
over  by  a  hydraulic  ram  until  it  Is  opjiosite  the  chamber,  A  second  ram  then  pushes 
it  from  the  rear  into  the  gun. 

60  far  the  breech  piece  is  not  locked  in  any  way,  and  it  is  not  until  tbe  gim  begins 
to  run  out  that  a  proj(!ct4ou  ou  the  lir('c<:h  piece,  taking  in  an  iuclineil  slot  on  the 
carriage,  forces  it  to  revolve  within  tlio  chamber  and  the  screw  threads  to  tjike. 
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Utitil  the  brpech  has  ]iertonne<l  ne&rly  a  quarter  of  a  turn  it  is  not  properly  home 
and  the  guu  ie  not  8af«.  To  provide  a^inet  the  poeBibility  of  the  gnu  I>eiiig  fir«d 
without  the  breeth  being  properly  and  Beinirely  closed,  this  fourth  safety  lievice  is 
designoel.  It  conBiala  of  a  locking  bolt  which  works  on  an  inclined  plane  as  the  pm 
runM  out,  and  the  circuit  is  poBtied  through  this  bolt,  insulateil  from  it,  of  course,  so 
that  when  tlie  liolt  locks  the  breech  piece  to  the  gun  the  fact  of  its  coining  inUi  pnn- 
tion  complete  the  circuit. 

The  <-trcuit  proceeds  then  from  the  locking  bolt  direct  through  the  conUi^t  piecF  on 
the  giui  tube,  thence  through  the  fine  fusible  bridge  embedded  in  priminj^  conipod- 
tion,  and  thence  to  the  brass  body  of  the  gun  tube,  where  it  picks  up  an  earth  return 
in  the  metal  of  the  gun  itself,  the  positive  pole  of  the  battery  being  led  to  earth. 

With  the  circuit  as  at  present  described  it  will  be  seen  how  either  battery  may  be 
made  to  fire  its  own  particular  gun,  but  in  practice  it  is  often  neceasary  to  fire  both 
guns  sinmltaneously. 

The  captain  of  the  barbette  or  turret  usually  takes  up  hia  position  in  one  of  the 
sighting  ho(HlH,  and  lays  both  guns  from  that  position — it  would  cauae  waste  of  val- 
uable time  if  he  had  to  change  his  position  for  each  gun — and  so  the  two  circuits  bi« 
connected  together  by  a  wire  between  the  two  switches  S.  It  will  now  be  seen  that 
dther  battery  may  be  made  to  fire  the  gune  singly  or  both  simultaneously,  acciird- 
ing  to  the  connection  made  by  the  switeh  at  S,  bo  that  if  either  battery  fails  the  other 
may  be  substituted. 

A  vertical  galvanometer,  offering  a  renstance  of  1,000  ohms,  can  be  switched  into 
the  circuit  in  place  of  the  firing  key  immediately  before  the  gun  is  fired,  and  this 
will  show  if  the  circuit  is  complete.  Its  high  reaietance  renders  the  current  too  smaU 
te  fire  the  fu»e,  and  thus  the  circuit  may  be  tested  when  the  gun  is'  loaded. 

HldllTINd  tillNH. 

The  Natyd  and  Military  Record  of  London  states  that  the  British 
Admiralty  have  directed  the  substitution  of  S-pounders  for  the 
7-pounder  sighting  guns  for  turrets  and  barbettes. 

These  lighting  guna  are  mounted  on  the  tops  of  turrets  and  bar- 
bettes, and,  as  they  are  controlled  entirely  by  the  training  and  elevating 
mechanism  of  the  large  guns,  they  prove  most  useful  for  instructional 
purposes  beside.s  enabling  captains  of  guns  to  ascertain  the  exact  aim 
of  the  large  guns  by  the  discharge  of  the  sighters,  thus  effecting  an 
economical  saving  of  ammunition  and  contributing  substantially  to  the 
preservation  of  the  life  of  the  large  weapons.  The  breech  of  these 
sighting  guns  is  connected  to  that  of  its  parent  gun  by  a  long  adjust- 
able link  bar,  so  fixed  that  the  movement  of  the  elevating  gear  of  the 
large  gun  gives  coiTesponding  elevation  to  the  two  gune. 

SECUNDIBV  BtTTEBI  UVNS. 

The  French  navy  h»s  adopted  the  37-millimeter  {1.46-in.)  Maxim 
for  ships  and  the  3a-millimeter  (0.81-in.)  Maxim  for  torpedo  boats. 

The  Hotehkiss  company  have  developed  their  3-poundcr  gun,  mak- 
ing it  semi-autoTnatic.  This  gun  is  identical  with  the  standard  Hoteh- 
kiss i-apid-tire  3  pounder  on  the  automatic  recoil  mounting,  with  the 
exception  of  the  semi-automatic  gear.  By  this  arnangemfint  the  oper- 
ations of  opening  the  breech,  extracting  and  ejecting  the  spent  car- 
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trid^G  case,  and.  closing  the  breech  are  automatically  performed,  it 
being  onlj'  necessary  to  load  and  fire  by  hand.  This  mechanimti  does 
not  appreciably  complicate  the  gun,  only  three  moving  pieces  being 
added  to  the  gun  proper  and  three  fixed  partt»  to  the  carri^c.  The 
gear  is  extremely  isimplc,  and  i:s  so  arranged  that  itu  action  is  uninflu- 
enced by  a  reduced  recoil  or  an  incomplete  return  to  battery.  The 
normal  recoil  of  the  3-p6under  gun  is  about  100  millimeters,  but  the 
semi-automatic  gear  will  perforui  ita  functions  with  a  recoil  of  only  75 
millimeters,  or,  when  the  gun  fails  to  return  to  battery,  by  10  milli- 
meters. 

The  Hem  i -automatic  mechanism  consists  essentially  of  an  actuating 
slide  pivoted  to  and  recoiling  with  the  crank  handle  of  the  gun ;  a  stout 
spiral  spring  in  tension  between  the  end  of  the  slide  and  a  fixed  part 
of  the  mounting;  a  buttress  plate  bolted  to  the  mounting,  and  a  lock- 
ing spring  attached  to  the  extractor. 

The  recoil  of  the  gun  is  only  utilized  in  extending  the  spiral  spring 
and  in  bringing  the  slide  in  line  with  the  buttress  plate;  the  breech 
is  opened  and  the  spent  cartridge  ca«e  is  extracted  and  ejected  during 
the  return  of  the  gun  to  battery. 

The  extractor  is  so  arranged  that  on  the  ejection  of  the  spent  case 
it  locks  the  breechblock  in  the  open  position  and  holds  it  against  the 
tension  of  the  spiral  spring.  On  introducing  a  fresh  cartridge  into 
the  gun  it  strikes  the  extractor  and  automatically  releases  the  breech- 
block, which  is  then  instantly  closed  by  the  spring.  The  gun  is  then 
ready  for  firing. 

The  advantages  of  the  semi-automatic  gear  are  threefold:  First,  the 
gun's  crew  is  reduced  to  the  gun  pointer  and  the  loader;  second,  the 
rapidity  of  fire  is  greatly  increased;  third,  there  is  perfect  safety  in 
the  case  of  a  hang  fire,  as  the  breech  will  only  open  after  the  dischat^ 
of  the  piece;  finally,  the  gear  may  be  instantly  disconnected  from 
the  gun,  when  the  piece  may  be  worked  by  hand  as  an  ordinary  rapid- 
fire  gun. 

The  plates  show  the  gear  in  elevation,  plan,  and  partial  rear  view. 
The  detail  of  the  extractor  is  not  shown,  being  unessential  to  a  clear 
understanding  of  the  mechanism.  The  breech-block,  with  ita  maneu- 
vering, firing,  and  extracting  mechanism,  la  identical  with  the  standard 
Hotchkiss  rapid-fira  mechanism,  except  that  the  extractor  guide  in 
the  breechblock  is  cut  away  near  the  top  to  form  an  abutment,  which 
brings  up  against  the  extractor  tttud  when  the  breech  is  held  open 
before  loading. 

As  compared  with  the  standard  model,  the  extractor  is  lengthened 
to  the  rear,  and  formed  into  a  hook  which  locks  against  the  rear  face 
of  the  breech  housing  when  the  breech  is  opened,  being  forced  and 
held  in  this  position  by  the  locking  spring.     This  arrangement  is  only 
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necessarj  to  prevent  any  chance  of  the  exti-actor  rebounding  and  allow- 
ing the  breech  to  close  before  the  gun  in  loaded. 

The  actuating  slide  A  is  a  single  forging,  which  is  pivoted  by  meane 
of  the  eye  B  to  the  secondary  crank  C,  which  is  formed  on  the  crank 
handle.  The  spii-al  spring  D  is  hung  between  the  hook  E  formed  at 
the  end  of  the  slide,  and  the  eye  F  drilled  in  the  cradle  of  the  mount- 
ing. On  the  underside  of  the  slide  are  formed  the  buttress  G,  tbe 
lifting  cam  II,  and  on  the  side  the  starting  arm  I.  The  right  side 
of  the  cradle  is  formed  into  the  bracket  K,  and  to  this  is  bolted  the 
buttress  plate  L  by  means  of  two  stout  bolts.  We  may  now  describe 
the  action  of  the  mechanism. 

SuppoMC  the  piece  to  be  discharged.  The  gun  will  recoil,  drawing 
with  it  the  slide  A,  and  extending  the  spiral  spring  D.  When  the 
recoil  reaches  75  millimeters  the  buttress  K  will  have  passed  beyond 
the  face  of  the  buttress  plate  L,  and  tlie  tension  of  tbe  spiral  spring 
will  cause  the  slide  to  rotate  around  the  stud  on  the  secondary  crank 
C  until  the  tail  M  of  the  slide  bears  upon  the  top  surface  of  the  but- 
tress plate.  The  tail  slides  over  the  buttress  plate  until  the  end  of  the 
recoil.  On  tbe  return  of  the  gun  to  battery  the  buttress  G  strikes 
against  the  face  of  the  buttress  plate  L,  and  as  the  slide  can  not  con- 
tinue its  movement  with  the  gun,  it  causes  the  breech  to  open,  first  by 
tbe  starting  arm  I  acting  with  a  iwwcrf ul  leverage  ^^inst  the  upper 
branch  of  the  crank  handle,  and  finally  by  the  action  of  the  eye  B  act- 
ing with  a  short  leverage  upon  the  crank  C.  The  opening  of  the 
breech  accomplishes  the  extraction  and  ejection  of  the  spent  cartridge 
case  precisely  aa  in  the  ca-se  of  the  ordinary  quick-firing  gun,  and 
when  fully  open  the  breechblock  is  locked  in  this  position  by  the 
extractor  stud  engaging  with  the  abutment  formed  in  the  extractor 
guide.  The  tail  of  the  extractor  engaging  the  rear  face  of  the  breech 
housing  prevents  any  rebound  or  unintentional  unlocking.  On  the 
ejection  of  the  cartridge  case  the  lifting  cam  II  strikes  the  hub  of  the 
crank  handle  at  N  and  i-auses  the  slide  to  pivot  about  the  stud  of 
the  crank  C,  releasing  the  butti-css  G  from  its  engagement  with  the 
buttress  plate  L.  The  tension  of  the  spiral  spring  now  acts  to  raise 
the  breechblock  to  the  closed  position,  the  latter  Iwing  only  prevented 
from  I'ising  by  the  extractor,  as  already  described.  On  introducing  a 
fi'esh  cartridge  into  the  gun  the  flange  of  the  ca.se  strikes  gainst 
the  extrai'tor,  causing  the  latter  to  unlock  and  move  forward  when  the 
breechblock  is  free,  and  immediately  closes  under  the  action  of  the 
spiral  spring.     The  piece  is  now  ready  for  another  round. 

The  newspapers  state  that  experiments  with  this  gun  are  being  held 
at  Whale  Island  by  the  English  admiralty.  Two  samples  of  this  gun, 
pra<'ti<ailly  the  same,  are  being  tried — iho  one  English,  the  other  ■ 
French. 
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This  piece  has  already  been  adopted  by  two  of  the  European  Gov- 
ernments. In  another  patent  of  thia  firm  the  breechblock  ia  opened 
through  the  engagement  of  a  finger  attached  to  the  block-operating 
axle  with  a  hinged  arm  caiTied  by  a  stationary  part  of  the  gun 
mounting;  the  axle  is  caused  to  turn  during  the  recoil  and  thun  open 
the  breechblock. 

On  the  return  movement  the  block  is  locked  when  the  finger  is 
automatically  tiipped  by  a  spring,  which  is  compressed  by  the  axle  in 
turning  during  the  Opening. 


SMALL  ARMS. 

The  mt^azino  rifle  iu  Htill  being  developed  in  Heveral  of  the  navies 
of  tiift  world.  Several  of  the  exiating  rifles  have  heen  improved  and 
some  new  ones  have  arrived  at  the  issuing  period.  Thp  Boers  have 
eKtu))lished  the  efficiency  of  the  German  Mauser  of  T-millimeters  car- 
ried by  them. 

Bnglish  newttpapent  state  that  in  England,  the  Lee-Enfield  rifle  is 
about  to  be  superceded  by  a  new  small  arm  from  the  Government 
works  at  Enfleid.  Ordei-s  have  been  given  for  1,000  to  be  manu- 
factured and  issued  to  the  sennce  for  further  trial  before  replacing 
the  existing  arm. 

The  breech  action  and  bolt  remain  the  same  as  before,  with  the 
addition  of  a  new  safety  locking  arrangement.  The  trigger  is  aluo 
provided  with  a  draw  pull,  the  trig^r  yielding  for  a  nhort  space  upon 
exei-oiac  of  pres-sure  upon  it  before  reaching  the  point  of  discharge. 
The  ean-ier  system  of  loading  is  used  instead  of  the  clip;  under  this 
system  the  cartridges  are  dropped  into  the  magazine  receptacle  and 
the  empty  carriers  thrown  away. 

The  barrel  is  covered  with  a  wood  casing. 

Much  comment  has  been  made  on  this  piece  as  being  a  compromise 
between  an  infantry  rifle  and  a  carbine,  the  sight**  In'ing  too  close 
together,  and  its  being  so  short  as  to  con.'rtitute  a  handicap  in  bayonet 
encounters. 

THE  (JEKDA!!  INFINTBT  aiPLE. 

This  is  an  improvement  on  the  old  rifle.  The  common  points  in  the 
1808  and  the  old  1888  model  consist  in  the  use  of  the  same  cartridge, 
caliber,  rifling,  and  chamlier.  The  exact  caliber  of  the  new  gun  is  7.92 
millimeters.  The  extreme  range  is  i.OOO  meters.  At  100  meters  80 
centimeters  of  dry  pine  can  be  pierced,  and  at  1,H(H)  meters  50  centi- 
meter.s  of  dry  pine;  at  3o() meters  7  millimeters «f  iron  can  be  pierced, 
but  it  has  failed  to  pierce  0.5  millimeters  of  good  steel.  The  velocity 
of  the  projectile  at  25  meters  from  the  muzzle  is  fi20  metei-a  per  second. 
The  liallistic  value  of  the  gun  is  not  greater  than  that  of  the  model  of 
1S8K. 
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The  following  description  of  the  arm  ia  by  Col.  K,  Hartmann.  pub- 
lished in  the  Kriegatechniache  Zeitachrift. 

The  uew  model  was  first  distributed,  by  way  of  experiment,  to  a  few  battalions 
of  infantr]'.  The  eKperiments  («vered  three  whole  yeUB,  thus  mahing  it  possible 
to  test  the  weapon  slowly  aod  thoroughly,  and  it  was  only  after  the  results  had 
proved  entirely  satisfactory  that  it  was  definitely  adopted  as  "  Model  98." 

It  is  to  be  noted  that  in  the  construction  of  the  new  rifle  (figs.  1  and  2),  which  is 
based  on  the  princiftle  of  construction  of  the  Hmoll-oiliber  Mauser  niagazine  rifle, 
the  endeavor  has  been  te  produce  a  weapon  whoae  efficiency  would  in  no  way  be 
impaired  through  carelessness  or  inexperience  in  handling.  At  the  same  time  the 
aeptuate  parts,  as  also  the  rifle  as  a  whole,  aJ%  of  such  simplicity  that  it  can  be 
placed  in  the  hands  of  any  soldier  and  completely  mastered  by  him  after  a  very 
short  period  of  instruction. 

The  following  description  of  the  different  ports  of  the  rifle  M/98  is  based  on  the 
supposition  that  M/88  le  known.  The  parts  of  the  weapon  are:  The  barrel,  sights, 
breech,  stock,  hand  protection,  mountings,  acceesories,  and  nde  arm. 

The  barrel.— By  doing  away  with  the  barrel  jacket  it  has  become  possible  to  give 
greater  strength  to  the  barrel  itself,  while  preserving  the  four  grooves.  The  liarrel 
consists  of  successive  cylinders  or  truncated  cones,  each  stronger  than  the  preceding 
one,  from  the  muzzle  to  the  breech.  These  cylinderB  permit  the  expansion  of  the 
barrel  when  it  becomes  heated,  without  causing  any  jamming  that  might  impair  the 
firing  efficiency.    To  this  end  the  requisite  play  is  allowed  in  the  stock. 

The  rear  part  of  the  barrel  terminates  in  a  screw  thread,  forward  of  which  is  a 
reenforcemenl  designated  as  Uie  band.  On  this  band  is  marked  on  each  rifle  the 
caliber  in  hundredths  of  millimeters.  The  caliber  has  remained  the  same  as  hereto- 
fore, namely,  7.9  millimeters;  but  on  the  band  the  hundredths  are  also  indicated, 
as,  for  instance,  7.92. 

The  tighu  (figs.  3  to  6). — In  M/SS  the  sighting  device  was  secured  to  the  barrel 
jacket;  in  M/98  it  is  secured  to  the  barrel  itself. 

The  sight,  consisting  of  the  sight  foot,  the  flap,  and  the  sliding  notch,  has  only  one 
notch,  while  M/38  had  four.  The  innovation  results  not  only  in  greater  simplicity, 
but  also  obviates  a  confusion  of  the  sights  while  aiming,  and  hence  the  use  of  the 
wrong  dghte.  The  old  block  sight  has  been  replaced  by  a  quadrant  or  curved  sight 
in  the  sbape  of  a  sliding  sight.  In  M/88  the  sight  commenced  with  250  meters.  In 
M/98  the  Grst  distance  of  the  sight  is  200  meters.  Then  there  follow  in  M/8S  the 
small  flap  raised  for  350  meters  and  the  large  flap,  with  sliding  noteh  entirely  turned 
down,  fur  450  meters.  In  M/Q8  the  sliding  notch  is  adjusted  in  the  most  rearward 
position  for  200  meters,  in  which  case  tlie  sliding  notch  rests  evenly  and  firmly  on 
the  sight  foot  Then  follow  immediately  the  distances  of  300  meters,  350  meters,  400 
meters,  4dO  itietere,  eto.,  with  50  meters  interval  up  to  2,000  meters.  Thus  there  is  no 
intermediate  position  between  200  and  300  meters.  The  positions  for  even  hundreds 
are  designated  by  marks  and  figures  on  both  guide  lugs;  the  intermediate  poiutions 
for  half  hundreds  ore  not  indicated  separately.  In  this  manner  the  sight  can  be 
easily  adjusted  by  the  marksman  in  any  position.  It  is  done  by  depressing  the  two 
buttons  covered  with  checkering  and  the  springs,  whereupon  the  sliding  notch  can 
bo  pushed  forward  and  adjusted  to  the  different  aighljng  marks.  The  latter  are 
located,  for  the  rear  surface  of  the  sliding  noteh,  on  the  upper  face  of  the  sight  foot, 
on  the  right-hand  side  for  even  hundreds  and  on  the  left-hand  aide  for  uneven  hun- 
dreds. The  sighting  marks  for  the  indicators  of  the  sUde  are  loeate<l  on  Ixith  sides 
of  the  sight  foot. 

When  the  sliding  noteh  is  pushed  forward  the  noteh  of  the  sight  rises  so  as  to 
give  the  required  elevation  for  the  corresponding  distance.  This  sight  is  protei'te'l 
by  German  patent;  it  is  also  known  in  the  army  as  the  "Lange  sight,"  and  in  the 
patent  it  is  designated  as  "curved  sight" 
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The  fore  sight  nstB  «-ith  its  foot  in  the  Stud  of  the  tore-eight  sooket  The  latter  is 
ti  Ihin,  short  tube  pushed  over  the  forward  end  of  the  barrel,  to  which  it  is  eoldered 
and  furthtr  secured  by  a  screw  which  is  not  visible. 

The  fore  sight  is  in  the  proper  position  when  the  notches  on  thn  foot  and  stud 
form  a  straight  hne.  But  it  is  slidable  'aterally  in  order  to  compensate  by  proper 
adjURtment  any  iatend  deviations  during  firing.  Such  lateral  adjustment  of  the  fore 
sight,  however,  iiresupposes  &  weapon  in  everj-  respect  norma!  and  perfect,  for  if  the 
cause  uf  Buch  deviation  lies  somewhere  else  the  adjustment  of  the  fore  sight  wilt  be 
of  no  avul. 

The  breech.— The  breech  is  formed  of  the  breech-bolt  receiver,  with  catch  and 
ejector,  lock,  trigger,  and  trigger  plate,  and  magazine  adapted  to  receive  several 
charges. 

In  the  breech-bolt  receiver  the  rear  part  of  the  bolt  path  is  closed  at  the  top  and 
is  called  the  receiver  bridge.  On  its  front  face  is  the  recess  for  the  reception  of  the 
clip.  The  receiver  bridge  serves  at  the  aame  time  as  a  reenforcement  of  the  re<*iver 
agiunst  bending  and  cither  injuries  and  increases  the  durability  of  the  receiver. 

The  rearward  motion  of  tlie  breech  block  is  limited  by  the  bolt  stud.  The  new 
feature  is  that  the  bolt  stud  serves  at  the  same  time  as  ejector,  for  the  latter  and  the 
bolt  stud  are  connected  movably  with  the  receiver  by  means  of  the  stud  scrt>w  and 
are  actuated  by  the  double  spring.  When  the  Itolt  is  slid  back  the  cartridge  case 
strikes  against  the  ejector  ax  the  latter  enters  the  left  1>olt  stuil  and  is  thus  thrown 
out  to  the  front. 

The  parts  of  the  breech  block  are:  the  bolt,  firing  pin,  firing-pin  spring,  sleeve 
with  push  pin  and  spring,  safety  catch,  firing-pin  nnt,  and  ejector  with  ring. 

In  tlie  breech  block  of  rifle  M/«8  the  following  new  fe^ur«"  are  to  be  notnl.  The 
place  of  the  fonner  movable  bolthead  and  bolt  has  been  taken  by  the  bolt  only,  so 
that  the  recoil  is  token  up  direittly  by  the  Iwit  and  jl^  stud  without  the  coopenttJon 
of  any  intennediate  part.  A.  further  advantage  of  this  innovation  consi^triin  the  fact 
that  a  diacliarge  without  the  Iwlthead,  which  could  hapi>en  in  M/S8  in  the  hands  ot 
careless  an<t  impmdent  men  and  which  in  some  cases,  though  seldom,  has  led  to 
serious  injuries,  is  henceforlh  precluded. 

The  forwani  part  of  the  l(olt  has  two  longitudimil  ojenings  side  hy  side,  which  in 
the  case  of  cracke<l  cartridge  cases  or  the  burrting  of  a  percuHsioii  cap — though  both 
very  exceptional  occnrrences — prevent  the  gases  from  escaping  directly  to  the  rear; 
they  are  instead  conducted  to  the  side,  where  they  escai*  without  in  any  manner 
molenting  the  marksnian. 

In  M/iW  thcejectiir  has  been  considerably  strengthened;  it  is  several  times  theaie 
of  the  former  ejector,  anil  constructed  so  as  to  engage  at  once  with  the  groove  in  the 
l)ottom  of  the  cartridge  when  the  breechblock  moves  forward,  so  that  the  cartridge 
becomes  firmly  connecteil  with  the  breechblock  while  the  former  slides  over  the 
bolt  path  of  the  receiver  before  it  is  introduced  into  the  cartridge  chamber.  Thus 
the  jamming  together  of  two  cartridges  during  loading  becomes  impossible,  since 
every  time  the  bolt  is  retracted  with  the  weapon  loadeil  the  cartridge  also  is  drawn 
out  again.  It  can  therefore  not  happen  that  when  the  breci^hblock  is  retracted  the 
cartridge  is  jammed  in  the  cartridge  chamber  or  remains  lying  on  the  bolt  path,  as 
was  possible  with  M/88  in  case  of  faulty  or  careless  handling.  It  may  therefore  be 
said  once  for  all:  when  the  breechblock  is  retracted  the  cartridge  entered  also 
recedes.  Hence  it  is  also  impossible  for  a  secon<l  cartridge  to  strike  the  percussion 
cap  of  the  first  cartridge  entered,  and  thereby  set  it  off  and  explode  it  It  should  be 
stated,  however,  that  such  explosions  were  very  rare  occurrences  in  M/88,  and  then 
resulted  only  in  verj'  slight  Injuries  to  the  hand  owing  to  the  tearing  ofi  of  the 
bottom  of  tlie  cartridge. 

The  mi^^iine,  which  is  adBpte<l  lo  hold  several  rounds,  is  of  entirely  new  con- 
struction.    While  in  M/88  the  cartridge  frame  was  inserted  into  the  weapon,  in  M/98 


201 

the  five  cartridges  are  arranged  upon  a  clip  of  much  lighter  weight,  from  which  they 
are  readily  alipped  off  into  the  magazine.  When  the  weapon  ia  cloeed,  the  clip  is 
automatically  thrown  to  one  side.  It  has  therefore  become  possible  to  close  the 
mt^azine  at  the  bottom,  eo  that  the  eoteriDg  of  sand,  dirt,  etc.,  is  precluded. 

The  lower  eurface  of  the  magazine  being  even  with  the  stock,  M/EI8  has  no  projec- 
tion on  the  outeide,  thue  having  the  appearance  of  a  ain^e  loader.  Thia  circum- 
stance,  moreover,  has  greatly  facilitate^i  the  shouldering  and  carrying  of  the  weapon. 

While  in  M/88  the  cartridges  lay  in  the  magazine  on  top  of  each  other,  they  are 
now  arranged  in  ngiag,  in  two  rows  of  two  and  three,  respei^tivety,  and  the  feeder 
has  a  zigzag-shaped  spring.  The  cartridgee,  however,  can  also  lie  loaded  singly 
without  the  clip,  in  which  case  the;  have  to  be  preseed  into  the  magazine  and  the 
resistance  of  the  feed  spring  haa  to  be  overcome.  During  pauses  in  firing  the  marks- 
man can  therefore  refill  the  partly  emptied  magazine.  The  removal  of  the  car- 
tridges Stotd  the  magazine  iseSected  by  moving  the  liK'k  forward  and  backwani  and 
taking  the  cajtridgee  out  singly. 

The  bottom  of  the  magazine  can  \>e  easily  taken  off  by  prensing  with  the  point  ol 
the  cartridge  on  the  retractable  bolt  and  pushing  the  bottom  plate  a  little  to  the  rear. 
The  zigzag  feed  spring  extends  anil  lifts  off  the  bottom  of  the  magazine,  thus  enabling 
the  soldier  at  any  time  to  examine  the  interior  of  the  magazine  ami  remeily  any 
irregnlarities,  remove  dirt,  etc.  The  Ixittom  of  the  magazine  can  Ih;  easily  rpplared 
with  the  palm  of  the  hand,  the  engaging  of  the  forward  part  indicating  that  the 
bottom  has  taken  flnn  hold  again. 

Thffifick  (ligB.  7,  l,and  2)consi8tfl,  as  heretofore,  of  the  butt,theBmallof  tlie  stock, 
and  the  long  part;  but,  similar  to  the  modern  sporting  gun,  it  has  a  so-calleil  pistol 
grip,  designated  as  "harnl  support."  It  is  a  deciiU^l  hump-like  prujei'tion  on  the 
under  side  of  the  small  of  the  stock,  and  makes  it  j>osi'ible  at  all  tamM  to  set  the  rifle 
firmly  against  the  shoulder,  which  feature  is  highly  appre<;iAte<l  in  the  army.  This 
hand  Bni)|H)rt  interferes  In  no  manner  with  the  handling  of  the  weftpiii,  ami  Ih  not 
noticeable  when  presenting  arms. 

The  object  of  the  barrel  jacket  of  M/R8  \»  partly  aiicomplished  in  M/!W  by  the  hand 
protection,  which  is  a  new  feature.  It  roniplet«tly  covers  the  Itarrel  from  the  night 
to  alMiut  2  centimeters  Iwyond  the  lower  liand  and  fa<!ilit8teM  the  handling  of  the 
weai>on,  especially  when  the  barrel  has  be<rome  much  heated  (figs.  1  and  2). 

The  Mrfc  nrm  (figs.  8,  0,  and  10).— The  side  arm  AH  consists  ot  the  blade  with  hilt 
an<l  scabbard.  The  blade,  with  blunt  back,  has  a  groove  on  Ixith  sides.  In  some  of 
the  infantry  rifles  for  chasseurs  and  shariwhooters  the  Ijack  has  a  double-tooth  saw. 
The  blade  is  considerably  longer  thaH  that  of  M/71-84,  which  was  retained  for  M/88. 

It  is  to  l>e  noted  that  the  blade  of  the  bayonet  98,  when  fixed,  is  no  longer  on  the 
right-hand  side,  as  in  M/it8,  but  underneath,  the  axis  of  the  barrel.  This  is  of  great 
a<lvantage  for  safety  in  striking  in  close  battle,  where  the  foot  soldier  needs  a  good 
striking  weapon,  and  always  will  need  it,  notwithstanding  all  progress  in  (he  effect- 
iveness of  small-arm  fire. 

Owing  to  the  peculiar  shape  of  the  blade  with  blunt  hack,  Ibis  side  arm  combines, 
when  the  bayonet  is  unfixed,  the  ailvanlf^es  of  a  bayonet  with  those  of  a  cul-and- 
thrust  ann.    It  may  therefore  be  designated  as  a  tnie  sword  bayonet 

The  hilt  is  not  of  brass,  as  heretofore,  but  is  made  from  the  pommel,  which  is  in 
one  piece  with  the  blade,  to  the  crosepiece  which  extends  onlj'  on  one  side,  of  wal- 
nut, chamfered  and  oiled  on  both  rides.  At  the  back  of  the  pommel  is  the  case, 
which  serves  to  ret-eive  the  bayonet  stud  and  the  forward  part  of  the  cleaning  rod. 
For  the  reception  o(  the  cleaning  rod,  the  tang  (fig,  11)  is  conveniently  hollowed 
longitudinally  from  the  forward  end  of  the  case  to  the  croespiece  support.  Back  of 
the  cro9Bpie<»,  the  wooden  hilt  is  provided  with  a  hole  to  facilitate  the  elcatnng  of 
the  cavity  for  the  cleaning  roil.  The  chape  anil  point  of  the  leather  scabbard  are 
not  made  of  brass,  as  heretofore,  but  of  sheet  steel  (fig.  9). 
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The  location  of  the  blade  below  the  axis  of  the  bore,  when  the  bsvonet  it  fixd 
(%.  12),  considerably  lemene  the  deviationf)  of  the  projectile  during  firin);.  Ii 
necting  the  side  arm  with  the  rifle  in  My98,  care  has  been  taken  to  leave  the  barre 
entirely  tree.  The  muzile  is  no  loiter  surrounded  by  a  riuR  ae  heretofore;  the  ndi 
ann,  on  the  wintrary,  resta  in  a  apecJal  stud  in  the  upper  band'  th«B  obviating  tlu 
danger  of  bending  the  barrel  and  injuring  the  muzzle  in  fixing  and  unfixing  thi 
bayonet,  which  operations  most  still  be  performed  with  due  precaution. 

TTte  ammunitum. — No  change  has  been  made  in  the  ammunition.    The  packing,  ui 
course,  is  done  in  clips  instead  of  cartridge  frames. 

Dalti  at  to  weight  and  dimentiota  ofriJU  MI9S. 


iSS'    '-^ 


Bayoaet  90.  wilhblnnt-buk  blade,  Indadlnnscabharll 

Baronet  9H,  wKb  blun(-buk  bikde.  nilhoiitHsbbud 

Baronet  9H,  with  Baw-b«ck  blade.  lncladln«K*btHrd 

Baronet  9K.  with  «w.b«k  blade,  wlthont  acabbard 

aip .'. 

Cartridge 

Powder  pha[jc(onllnarr  black  powder) 

ProiocUlB 

Clip,  with  6  fiartrtdges —    1M.4 

Packing  boi.  with  3  i-harged  ellpe —    ni.fl 

Packing  caxc  containing  J6  packing  boie«(2»cftnrtd«ei!) !    7    27* 

Cartridge  boiW  containing  6  packing  i!aKa(l,l!B«nridgei>) '  «    GIS 


Blan 
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It  should  be  noted  that  the  length  of  the  side  arm  M/71  wi«  only  90  centimeters, 
and  its  we^ht  without  saw  back,  including  ecabbard,  920  gramfi,  without  scabbard, 
725  grams. 

Ah  to  the  ballistic  properUee  of  rifle  M/98,  no  changes  have  occurred  from  M/S8,  so 
tbat  both  weapons  are  of  equal  value  in  that  respect.  Owing  to  this  circumstance 
and  the  fact  that  the  cartridges  are  identical,  it  is,  in  our  opinion,  entirely  admissible 
to  use  the  two  types  side  by  side  in  the  army  during  the  period  of  transition. 

A  NEW  HANNLICHER  RIFLE. 

{From  Armi  and  E^ificri.  London,! 

The  Steyr  factory  have  been  engaged  for  some  time  past  in  working  out  improve- 
ments in  the  Mannltcher  rifle;  and  in  the  particular  diret-tion  of  reducing  the  com- 
pass of  the  magazine  they  liave  bad  the  advantage  of  studying,  in  a  practical  way, 
the  mechanical  working  of  the  Spanish  Mauser.  In  this  latter  rifle  the  magazine 
has  been  shortened,  so  as  not  to  extend  beyond  the  woodwork  of  the  stock,  by  a 
process  of  widening  the  magazine  so  that  the  cartridges  shall  lie  zigzag  fashioti.  The 
only  difHculty  which  is  presented  by  such  a  fonn  of  construction  is  to  insure  the 
tatisfa<itory  feeding  of  the  cartridges  into  the  position  where  they  will  come  into  the 
irackof  thelwtlt  ready  for  being  carried  forward  into  the  chamber.  That  this  system 
works  with  fairly  satisfactory  results  is  shown  by  the  fact  that  the  English  Mark  II 
gervi<»  rifle  is  arranged  on  the  same  plan. 

The  manufacturers  of  the  Mannlicher  rifle  have  adopted  another  system  for  attain- 
ing the  desired  compaetne««<  of  the  mt^azine.    They  have  made  ui-e  of  a  revolving 
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carrier,  which  is  illngtiBted  in  the  crow  eectione  in  H-t  fipiree.  A  clip,  in  fceneral 
appeftnmi^  mmilAr  to  that  for  the  Mauser  rifle,  Hervee  to  hold  the  five  lartridg^  at 
tbe  rim.  Tvo  npetanding  guides  over  the  rear  of  the  receiver  of  the  rifle  are  Hhown. 
Tbe  nlip  Kintwning  the  cartridgee  ie  placed  within  groovefi  lonned  in  thene  pieeee, 
this  podtioii  of  parts  being  shown  in  cross  section.  In  this  last-meiitiuncd  illiutra- 
tioD  the  sectional  lonn  of  the  carrier  is  plainly  shown.  It  has  five  arniH,  which  nerve 
to  accommodate  five  cartridges  arranged  in  a  circle,  each  in  its  own  groove.  An 
extra-loi^;  extension  of  one  of  the  projecting  wings  of  the  carrier  meets  the  first 
cartridge  which  enters  the  nwgazine.  The  stripping  of  the  cartridges  from  the  clip 
forces  them  into  the  magazine,  and  the  revolving  carrier  rotates  against  the  pressure 
of  a  spiral  spring  in  the  center  of  the  carrier.  As  the  carrier  rotates  under  the  pres- 
sure of  the  first  cartridge  a  fresh  recess  is  exposed,  and  the  process  of  filling  continues 
until  all  five  have  been  properly  located  in  the  magazine.  The  completely  filled  car- 
rier is  shown  in  the  figure,  the  spiral  spring  all  the  while  tending  to  prem  the  car- 
tridges ont  of  the  magazine  and  into  the  receiver.  It  will  be  noticed  in  the  figures 
that  the  interior  surface  of  the  magazine  is  made  of  suilahte  roundness  so  as  tii  pro- 
vide a  smooth  surface  to  hold  the  cartridges  in  position  on  the  carrier,  anil  at  the 
same  time  to  permit  their  free  movement  when  the  carrier  rotates.  The  figures 
sbow  clearly  the  action  of  a  stop  which  projects  into  the  diagonal  jtaseage  fiirming 
the  entnmce  to  the  magazine.  This  stop  is  held  in  place  by  a  light  spring,  which 
gives  way  to  the  superior  force  exerted  in  the  fillingof  the  magazine,  an<t  also  allows 
tbe  bolt  to  carry  the  top  cartridge  into  the  chamber.  The  spring  is  at  the  same  time 
of  sufficient  strengtb  to  enable  the  atop  to  prevent  tlie  cartridges  from  bei:ig  pushed 
out  of  the  magazine  hy  the  action  of  the  spiral  spring  which  operates  the  revolving 
carrier.  A  thumb-piece  extension  of  the  trtop  ie  carried  through  a  hiile  in  the  action, 
wbere  it  may  be  operated  by  the  shooter.  Pressure  on  this  thumb-piece  serves  to 
depren  tbe  sti^  so  enabling  the  carrier  spring  to  empty  the  magazine.  The  cut- 
away portion  of  the  figure  Aowe  a  side  view  of  the  interior  of  the  magazine,  and 
clearly  indicates  the  position  of  the  parls  when  the  m^^ne  is  filled. 

In  passing,  we  may  mention  that  the  form  of  cartridge  clip  used  is  interesting,  in 
80  far  that  it  has  been  made  in  a  single  piece.  The  Mauser  clip  ha8aftBt)>teel  spring 
for  holding  tbe  cartridges  frictionally  in  place,  while  the  clip  of  the  late  Acnerican 
Lee  rifie  has  a  wire  serving  a  similar  purpose,  which  is  unlocked  when  the  clip 
enters  the  rifle.  The  spring  has  been  dispensed  with  by  making  two  saw  cuts  in  the 
bottom  of  the  clip  and  expanding  the  resulting  clip  upward,  so  as  to  press  against 
the  base  of  the  cartridges.  Frictional  grip  on  the  end  cartridges  is  provided  for  by 
saw-cutting  the  flanges  of  the  clip  and  pressing  them  inwani  so  as  Ui  grip  the  case. 
These  bent  ends  are  shown  in  the  figure. 

The  portion  of  the  magazine  represented  by  the  tevolvit^  carrier,  and  the  base 
plate  upon  which  it  is  mounted  by  means  of  uprights,  may  be  Ixxlily  removeil  from 
the  rifie.  The  bottom  plat«  lies  flush  with  the  woodwork  of  the  stock  on  the  under- 
side of  the  rifle,  and  it  has  a  hole  into  which  any  pointed  object,  such  as  the  bullet 
of  a  cartridge,  can  be  inserted.  This  releases  a  spring  clip,  and  the  plate  is  then  free 
to  tnm  around  its  center.  This  turning  of  the  plate  frees  it  from  the  tjntular  dove- 
tailed notches  which  hold  it,  the  plate  and  carrier  being  then  free  to  leave  tlie  rifle. 

Amoi^  the  detailed  improvements  of  this  rifle  several  are  worthy  of  H|H'cial  notice. 
The  illustration  shows  that  a  half  pistol  grip  has  been  formed  on  the  stock.  Fur- 
ther, a  woodencover  (not  shown  in  our  illustration)  has  been  fitted  ()verthat  [lortion 
of  the  barrel  which  is  likely  to  come  into  contact  with  the  hand  of  the  shooU'r,  w>  get- 
ting rid  of  the  disadvantages  incidental  to  a  barrel  being  heated  by  rf  |)oateil  firing. 
Another  little  item  worthy  of  comment  is  that  the  bolt  handle  haM  bt-e ti  holliiwed 
out,  SO  removing  an  ounce  or  so  of  surplus  metal  from  a  place  where  its  distance  from 
tbe  axis  of  the  barrel  ie  likely  to  create  undue  jump. 

The  sights  on  this  rifle  are  a  modification  of  the  type  of  graduated  step  Kiitlit  which 
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has  been  associated  Cor  many  years  with  i^rtain  of  the  Winchester  rifles.  A  hiaged 
leaf  is  provided  with  a  crontbar  at  the  top,  carryin);  a  V  notch  in  the  center.  This 
leaf  lies  in  a  horizontal  iKwition  for  ehort-dietont-e  Hhooting,  and  the  V  noti'h  ia 
raised  by  the  bearing  of  an  adjuBtable  croeelwr  upon  miitably  eloped  surfaces.  The 
sliding  crossbar  locks  into  one  or  another  of  the  wtries  of  notches  which  have  be^ 
cut  to  suit  the  various  ranges. 

The  caUl>er  of  the  rifle  h  the  standard  0.256  bore,  wliich  has  become  su  popular  id 
England,  Uie  ammunition  remaining  unaltered. 

It  is  reported  that  Austria  will  arm  her  emergency  naval  reserves  with  this 
weapon. 

THE  PKEDM  ikl'T»UTl€  KIFLK. 

The  following  description  of  this  arm  is  from  the  Jiivista  di  Arti- 
glieriii  e.  Gen  to: 

This  new  rifle  if  a  repeater  and  is  loadoil  automatically.  The  force  of  the  recoil  is 
utilized  for  opening  the  breerh,  expelling  the  empty  cartridge  rase,  reloading  the 
weapon  with  a  new  cartri<lge,  re<'loeing  the  breech,  and  placing  the  )>ercui«<ina 
meiThanism  in  the  firing  (Hsition,  tui  that  the  marksman  can  di»ichai^>  succeK^vely 
all  the  cariiridges  lyintaintHl  in  the  magazine  simply  by  clepreaiing  the  trigger,  with- 
out the  iicccwity  of  any  other  movement  or  of  removing  the  weapon  from  hta 
ahouliler. 

Ah  hih>ii  aH  a  round  has  lieen  fireil  the  tiarrel  sliileH  l)aek  in  suitable  giiiiles,  with 
the  breech  I'loneil,  an<l  liemls  two  spiral  sjirings,  one  secured  to  the  liarrel,  the  other 
to  the  breech  lK)lt.  When  the  barrel  Iiom  traveled  a  certain  distmii'e  it  slides  for- 
wanl  again,  being  retunie<l  to  its  original  jHieitioii  by  the  reaction  of  the  spiral 
spring  cimnet^nl  with  it.  The  breel^h  l)olt,  bowi'ver,  does  not  at  once  follnw  the 
movement  of  the  liarrel,  but  remains  Iwhind,  lining  helil  l>ack  by  a  tniitable  tooth. 
In  this  manner,  when  the  liarrt'l  wlides  forward,  the  bretx'b  ojieiis  and  the  empty 
cartridge  awe  in  thrown  out,  while  a  new  cartriilge,  iimtained  in  the  magazine,  taken 
its  jilaix'  in  the  breech,  in  line  with  the  chainlMtr.  At  the  preeise  moment  when  the 
barrel,  in  sliding  forwanl,  reaches  itii  ]iroper  position,  the  tooth  which  liel<l  l>ack 
the  breet-li  ImiU  ih  lower^il.  The  latter,  in  itM  turn,  then  slides  forward,  im|N;lle<l  by 
the  hpring  conncv^Uil  with  it,  pushes  the  new  cartridge  into  the  chamber,  and  cloiKS 
the  breech.  When  the  bn-ech  Ixilt  closes,  the  firing  |iin  can  not  complete  its 
entire  CI mnt;,  I leiaiu^  it  encounters  the  sear  tooth  which  holds  it  Iiack;  it  therefore 
remains  liehind,  citched.  The  i>ulling  of  the  trigger  lowers  tlie  sear  tooth  and  the 
shot  goes  off.  The  va.n\t!  ai^tion  if  repealetl  as  long  as  there  remain  cartridges  in  the 
magazine. 

The  iiiei^hanism  employol  to  obtain  this  result  may  l)e  applied  to  any  fireann  ol 
whatever  cali1)er  and  may  I)0  a<Iapte<l  to  any  Ir.Hiling  tlevice. 

Tlie  mcchauiam  shown  in  the  annexed  plate  m  applied  to  a  repeating  rifle. 

The  annexed  plate  shows: 

Fig.  I.  A  longitudinal  xet^tion  of  the  weajion  seen  from  the  right,  with  the  breech 
bolt  open. 

Fig.  2.  Part  of  the  barrel,  with  the  breech  liolt  o|)en,  seen  from  the  right;  tang 
and  mii:hanism. 

Fig.  3.  Part  of  the  barrel,  with  breech  bolt  Q\taii,  seen  from  the  left;  tang  and 
mechanism. 

Fig.  4.  Nut. 

Fig.  5.  Firing  pin. 

Fig.  6.  Breech-bolt  cylinder. 

Fig.  7.  Tang  seen  from  the  top  witli  roil  tarrying  the  l)reech-b«)it  spring. 

Fig.  8.  Safety  position. 
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Fig.  9.  LonintudiDal  section  of  breech  with  breech  bolt  cliwed  end  firing  pin 
uncocked. 

Fig.  10.  Longitudinal  section  of  breech  with  breech  bolt  closed  and  firing  pin 

Fig.  11.  Longitudinal  sectioii  of  breech  with  breech  bolt  open. 

The  weapon  shown  in  the  drawii^  is  composed  eseentjally  of  the  following  parts: 
A  movable  barrel  with  breech  and  breech  holt  with  slidable  cylinder;  a  teng  under 
the  barrel  which  serves  as  support  and  guide  for  the  barrel  itself  and  its  breech  bolt 
and  coonect«  the  various  mechanisms;  a  Btock  Euid  a  magazine  arranged  under  the 

Barrel. — On  the  barrel  are  two  guides  a,  a'  (figs.  1  and  2),  one  under  the  breech 
and  the  other  on  the  tranemi^on  arm  A.  These  two  guides  are  deeigned  tu  slide  in 
fXirrespondingfirooves  a' a',  a' a' (figs.  T  and  1),  catin  the  tang  and  the  tube  A', 
containing  the  spring,  and  serve  to  guide  the  movement  of  the  barrel  caused  by  the 
recoil,  so  that  it  will  alwajrs  be  in  the  line  of  the  axis. 

The  transmission  arm  A,  besides  serving  as  a  guide,  puts  the  barrel  in  cominunica' 
tion  with  the  spiral  spring  under  it,  to  which  it  tra:iBmits  the  force  of  the  recoil 
acquired  at  the  moment  of  the  discharge,  and  to  the  barrel  it  transmite  the  force  due 
t«  the  reactioD  of  said  spring  when  it  once  more  relaxes. 

This  spiral  spring  is  contained  in  a  suitable  tube  A',  secured  in  the  stock  l>clow  the 
barrel  and  forming  a  prolongation  of  the  tang.  The  tube  A'  has  a  shoulder  a*  (Hg. 
1)  which  serves  to  limit  the  course  of  the  barrel  and  determines  its  position  after  the 
recoil  and  after  the  reaction  of  the  spring,  opposed  by  the  twee  of  the  arm  A  and  by 
the  rib  a'  (flg.  2)  which  projects  below  the  rear  part  of  the  barrel. 

Breech  boU. — The  breech  bolt  (fig.  S)  has  a  sUdable  cylinder  and  opens  and  closes 
by  means  of  a  screw  cut  in  the  interior  of  the  nut  and  put  in  motion  by  the  firing 

The  breech  bolt  consist*  of  three  parts:  a  cylinder  B,  a  nut  B'  (lig.  4),  and  a 
firing  pin  B'  (fig.  6).  The  cylinder  B  has  a  rib  b,  which,  sliding  in  the  correspond- 
ing groove  of  the  breech,  serves  the  cylinder  as  a  guide  and  prevents  it  from  turning. 
It  has  receeses  for  the  reception  and  functioning  of  the  extractor,  two  shouldera  6', 
a  stud  b'  which  serves  it  as  a  support  on  the  nnt,  and  back  of  said  stuil  a  cylindrical 
shank  6*  with  losf^tudinal  opening  to  allow  the  passage  of  the  lugs  b'  of  the  firing 
pin.  On  the  shank  6'  are  two  recesses  h'  which  serve  to  i:onnect  the  cylinder  with 
tbe  nut  The  cylinder  is  perforated  in  the  line  of  the  axis  to  ailmit  the  firing  pin 
and  its  lugs.  To  give  access  to  the  latter,  the  |>crforation  is  enlarged,  its  shape  differ- 
ing according  to  tbe  shoulders  b'. 

The  not  B'  (fig.  4)  is  cylindrical,  and  has  on  the  outside  three  li^.  On  the  inside 
it  has  a  cylindrical  hole,  two  screw  threads  b'  diametrically  opposite  to  each  other 
a  re(«ss  for  the  rear  end  of  the  extractor,  and  two  projections  6"  to  connect  it  with, 
the  cylinder.  At  the  back  it  is  closed  by  a  cap,  jierforated  by  an  opening  h'  U>  per- 
mit the  passage  of  lugs  6'  of  the  firing  pin,  in  asiienibUng  tlio  breech  bolt. 

The  firing  pin  B'  (fig.  5)  is  a  pin  with  truncated  pniut,  provided  with  two  higs  6', 
and  terminating  at  the  rear  in  a  guide  b'"  surmounted  by  a  shield.  Below  the  guide 
is  a  tootli  fi",  and  above  it  a  recess  b".  On  the  right  side  of  the  rear  end  of  the 
guide  is  another  recess  6". 

The  object  of  tooth  i"  is  to  stop  the  firing  pin  back  of  the  sear  t<«)th;  that  of  recess 
b",  to  receive  the  tooth  c  of  the  rod  C  (fig.  7);  and  that  of  re<-css  d",  to  admit  the 
flat  bolt  d'  (fig.  7)  which  is  to  arrest  the  motion  of  the  firing  pin  when  the  lever  C' 
is  put  in  the  safety  position. 

The  rod  C  is  keyed  to  the  tang  and  located  on  its  right.  It  is  provide"!  with  lever 
C  (fig.  7)  and  acts  ilireclly  on  the  spiral  s[iring,  which  in  its  turn  acts  iijion  the  fir- 
ing pin  by  pressing  against  the  su]>i)iirt  a''  of  the  tanu,  licnding  it  dowiiwanl,  when 
the  Hring  pin  slides  back  to  oi>eti  the  breech.     The  spring  of  the  rod  C  is  in  il«elf 
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mfiicient  ti)  i'1o?e  the  breech  and  conBequently  disrhsrge  the  weapon.  A  BmAll  ring  r' 
Hurruuiiiling  the  forward  end  of  the  rod  C,  by  nieans  of  a  email  tooth  projecting 
therefrom,  eervee  as  a  sapport  and  brake  for  the  spiral  epring. 

Below  the  rod,  at  itx  rear  end,  is  a  tooth  c'  which,  upon  lowering  the  lever  C\ 
encounterK  the  flat  bolt  a*  and  pushes  it  into  the  rereas  b"  of  the  guide  of  the  lirinf! 
pin,  thus  placing  the  weapon  in  the  position  of  falety. 

On  the  breech-lxilt  cylinder  ia  located  an  extractor  which,  with  the  aamatAiiw  ol 
an  expeller  located  on  the  breech,  serves  to  extract  the  empty  cartridge  case  when 
the  breech  bolt  opens.  This  extractor  also  serves  to  maintain  the  not  firmly  on  the 
cylinder  np  to  the  time  when  it  is  to  turn  in  order  to  cloee  the  breech. 

Taitg. — The  tang  (flg.  7)  has  a  longitudinal  guide  groove,  a'  a',  in  the  line  of  the 
axis,  in  which  slide  guide  a  of  the  breech  and  gnide  b>*  of  the  firing  pin.  The  tang, 
by  meanH  of  the  groove  a*  a',  serves  to  guide  and  re)in>l*ite  the  sliding  movement  of 
the  breech  bolt  and  barrel,  wherein  it  ie  assiHted  by  the  guide  groove  n'a'  (flg.  I), 
which  iH  on  the  tulie  A'  iHiutaining  the  spiraJ  spring,  with  which  it  is  connected  in 
such  manner  as  to  form  with  it  a,  rigid  Hystem,  secured  to  the  stock  nnder  the  barrel, 
with  its  own  axis  parallel  t«  that  of  the  barrel. 

Under  the  tang  is  the  trigger  mechanism,  consisting  of  the  trigger  ij  (figs.  1  and  2), 
with  the  trigger  plate  d',  to  which  are  keyed  the  sear  tooth  d'  and  the  barrel  sind 
d*.  and  of  the  lever  d',  which  terminates  at  the  rear  end  in  the  button  d*  and 
carries  the  cocking  toe  if',  which  limits  the  breech  bolt. 

The  trigger  plate  if'  and  the  lever  d'  are  controlled  by  the  spring  d'. 

The  sear  tooth  d'  nerves  to  keep  the  firing  pin  cocked  when  the  breech  bolt  cloeee, 
opposed  by  the  tooth  b"  (fig.  5).  The  tooth  d'  is  conneclod  in  such  manner  thatas 
soon  BB  it  has  been  lowered,  as  the  result  of  the  preeenre  upon  the  trigger,  it  returns 
to  its  position  automatically.  This  is  to  prevent  the  marksman,  in  case  he  shotdd 
inadvertently  continue  to  depress  the  tri^er,  from  discharging  the  other  cartridpe 
remaining  in  the  magazine. 

The  barrel  stud  d'  prevents  the  barrel  from  moving  backward  when  the  weapon 
is  in  its  normal  state,  and  from  being  lowered,  together  with  the  sear  tooth,  when  the 
trigger  ia  pulled  for  the  purpose  of  firing. 

The  cocking  toe  rf'  opp>oses  the  tooth  of  the  firing  pin  6"  and  maintains  the 
breech  bolt  open.  By  depressing  the  button  d'  the  cocking  toe  <f '  ie  lowered  and 
the  breech  bolt  released. 

To  the  right  side  of  the  tang  is  connected  the  operating  rod  C,  which  slidee  along 
a  ^'runved  slot.  This  rod  ie  joined  to  the  breech  holt  by  means  of  the  tooth  c  which 
eiitt'tsthe  recess  b"  (fig.  10).  The  barrel,  when  retracting  as  the  result  of  thei>ac<Hl, 
carries  with  it  the  firing  pin,  with  the  rod  connected  therewith,  and  bends  its  spiral 
spring.  Upon  depressing  the  button  d*,  the  cocking  toe  if'  recedes  and  the  spring 
relaxes,  carrying  the  firing  pin  forward  until  it  encounters  sear  lootb  d',  which 
ojijioHes  its  further  advance. 

Upon  pulling  the  trigger,  the  eear  tooth  lowers,  the  spring  relaxes  completely,  and 
the  firing  pin  strikes  the  i^rtridge  primer  and  cauBea  it  to  explode.  Asthe  firing  pin 
nioves  forward,  it  pushes  in  its  turn  the  breech  bolt  into  the  breech.  At  this  point 
th<.'  rear  end  of  the  extractor  lowers  and  releases  the  nut  from  the  cylinder,  and  the 
nul,  owing  to  the  lugs  A',  which  run  along  its  inner  screw  thread,  is  compelled  to 
turn  and  the  breech  commences  to  close. 

The  firing  pin,  at  the  moment  of  discbarge,  continues  to  advance,  completing  with 
tlf  lugs  the  clofing  of  the  breech,  and,  running  along  the  interior  of  the  cylinder  the 
Khorl  distance  corresponding  to  the  space  allowe<l  its  lugs  b'  by  the  shouldera  b', 
rcacben  wilh  ils  point  the  cartridge  contained  in  the  chamber,  and  with  the  shield 
the  cap  of  the  nut. 

To  open  the  breech  bolt,  the  firing  pin  is  pulled  back  bymeansof  the  lever  C  until 
the  tooth  b"  rests  against  the  cocking  toe  dK     In  this  manner  the  firing  pin  slidet 
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back,  nins  along  the  acrew  thread  of  the  nut,  cauBiDg  it  to  turn,  and  releases  the 
cloeure  lufffl  from  the  correeponding  recedes  of  the  hreech.  At  tliie  point  the  two 
lugs  b'  of  the  firing  piu  oppose  the  cap  of  the  nut,  whicK  latter,  having  completed 
its  rotation,  remaine  fixed  to  the  cylinder  from  the  rear  end  of  the  extractor;  thus, 
by  continuing  to  pull  the  firing  pin  backward,  the  latter  draws  along  with  it  the 
breech  bolt,  compelling  it  to  open. 

To  remove  ttie  breech  holt,  alter  having  opened  it,  the  lever  C  ia  made  to  lower, 
in  order  to  release  the  tooth  q  from  the  recees  b";  the  trigger  is  pulled  to  release  the 
rib  h  of  the  cylinder  from  the  barrel  stad,  and  guide  b"  of  the  firing  pin  ia  released 
from  the  groove  n'  of  the  tang. 

To  replace  the  breech  bolt,  guide  b'°  is  introduced  into  the  groove  a'  as  far  as  the 
cocking  toe  d'';  the  lever  C*  rises,  pushing  the  tooth  c  into  the  receee  b". 

To  close  the  breech,  the  button  b*  \a  depressed. 

Safely. — When  the  firing  pin  is  cocked  and  it  is  desired  to  place  the  weapon  in  the 
pcwition  of  safety  tlie  lever  C  is  lowered.  To  this  end  there  is  on  the  right  side  of 
the  tang,  in  line  with  the  sear  tooth  d',  an  opening  a'  (fig.  2),  which  permits  the 
lever  to  be  lowered  and,  owing  to  its  shape,  miuntains  it  firmly  in  that  position. 
The  firing  pin  is  thereby  released  from  the  action  of  the  spring  of  the  rod  and 
becomes  secured  to  the  tang  by  means  of  the  flat  bolt  a*  which,  impelled  by  the 
eccentric  tooth  c'  (fig.  8),  enters  the  recess  b"  of  the  guide  b'*  (figs.  5  and  10). 

To  return  the  weapon  to  firing  position,  the  lever  C  is  raised  to  its  original 
position. 

Automatic  dogure.—Foi  the  purpose  of  obtaining  the  automatic  closure  of  the 
breech  bolt  during  firing,  there  is  secured  to  the  left  side  of  thetangaconnectingrod, 
E  (fig.  3),  which  connects  two  lever  arms,*,  «',  keyed  to  the  taog;  and  to  the  left  of 
the  breech  projects  a  shoulder,;'.  When  the  barrel,  after  the  recoil,  returns  to  its 
position,  the  shoulder  e'  of  the  breech  encounters  the  arm  e  and  compels  it  to  bend 
down  and  swing  around  forward. 

Through  the  connecting  rod  E  the  same  movement  is  transmitted  to  the  arm  e*, 
which',  in  swinging  around,  strikes  with  its  lower  end  upon  the  lever  which  tuma 
the  cocking  toe  rf'  and  catieee  it  to  lower. 

The  firing  pin  remains  free,  recloees  the  breech  bolt,  and  the  weapon  is  ready  for 
another  round. 

Immediately  after  the  discharge,  as  the  barrel  recoile,  the  shoulder  e*  encounters 
the  arm  e',  compels  it  to  awing  around  backward  and,  through  the  connecting  rod, 
the  arm  e  also  is  returned  to  its  original  position,  ready  to  function  anew  when  the 
barrel  elides  forward  again  to  its  position.  Thus  the  breech  bolt  continues  to  open 
and  close  the  breech  automatically  as  long  aa  there  are  cartridges  left  in  the  mags- 
sine  oraa  long  as  it  is  desired  to  continue  the  ^ring.  The  time  required  for  effecting 
this  movement  corresponds  exactly  to  that  required  for  the  expulsion  of  the  empty 
cartridge  case  and  for  allowing  the  new  autridge  to  take  its  proper  position. 

Manner  of  using  the  weapon. — In  order  to  use  the  above-described  weapon  the 
breech  bolt  is  opened,  the  cartridges  are  introduced  into  the  magazine  with  one  of 
the  clips,  the  breech  bolt  ia  closed  by  depressing  the  button  d',  and  the  trigger 
pulled.  Immediately  after  the  discharge  the  barrel  recoils  with  the  breech  bolt 
closed.  Upon  reaching  ttie  shoulder  a'  the  barrel  again  slides  forward  while  the 
firing  pin  remains  behind,  held  back  by  the  cocking  toe  d''.  The  breech  bolt  opens, 
expels  the  empty  cartridge  case,  and  a  new  cartridge  takes  its  position  ready  to  be 
introduced  into  the  chamber.  When  the  barrel  has  returned  to  its  position,  the 
breech  bolt  closee  again  and  the  weapon  ia  ready  for  the  next  round. 

The  weapon  complete,  with  the  mechanism  mentioned,  weighs  about  3.85 
kilograms. 


THK  FKIBEBU-KJBLUIAN  AtlTOaiTIV  BIFMi. 

The  following  description  of  the  Friberg  rifle  in  from  tlic  1 

i  Sjoixuendet: 

The  idea  of  thJB  rifle  ori^nated  some  years  ago  with  LieDtenont  Pribeig 
t>we<lish  snny,  who  has  since  died.  The  task  was  then  taken  up  by  I 
Rudolph  H.  Kjellnian,  uumager  of  the  Stockholm  Siuall-Arm  Factory. 


Externally  the  weapon  reaenibles  the  Mauser  rifle  adopted  by  the  Swedi« 
The  weight  m  the  mine,  or  even  100  grams  (3.52  ounces)  les.     The  barrel  t 
position  of  the  cartridge  are  the  tame.    The  magazine  is  deeigiied  to  cot 
tridgeti,  which  are  iiitroiiuced  in  the  siuiie  manner  ax  in  tlie  MaoHer  rifle, 
hind  of  clip  is  used.    There  is  nothing  to  prevent  providing  magazine  space  1 
cartridgee  or  two  ]>ackel8. 

The  mechanism  is  actuated  partly  by  the  recoil,  which  at  the  same 
spring  which  retams  the  re<-oiled  syeteiii  tu  flrini^  iiosition,  and  partly  by  this 

During  that  part  cif  the  recoil  which  t«kes  place  Iwfore  the  bullet  leaves  the 
the  breech  bolt  la  firmly  conneetoil  to  the  Itarrel  l>y  the  locking  syt^tem  and  do 
b^in  to  open  until  after  the  bullet  ha«  left  the  muzzle. 

The  locking  of  the  breet^h  bolt  to  the  barrel  in  i>erhap8  the  mot<t  important  fei 
of  the  whole  mechanitiin,  be(»UMe  it  fumiflhett  at  the  satue  time  an  absolute  guai 
against  accidental  disuharges  by  tlie  striking  of  the  firing  pin  before  the  mecha 
is  entirely  clo)^»l  and  renders  it  impossible  for  the  mechanism  to  open  un]e»  I 
firing  pin  ha8  been  drawn  hack.    This  is  due  t»  the  fact  that  the  Bpa<-e  lietweenti 
locking  lugs,  whiirh  are  situateil  exactly  opposite  each  other,  if,  when  they  e 
their  loi'king  position,  entirely  lille<i  by  the  head  of  the  firing  pin,  which  ; 
enter  here  in  order  that  tlie  ])oiut  may  be  able  to  reach  and  strike  the  base  of  thJ 
cartridge. 

The  following  is  a  list  of  the  principal  parts  of  this  weapon.    The  numbers  i 
list  and  in  the  following  dencriptiun  correspond  U>  the  numbers  in  the  accompanyijig  1 
illustration: 

1.  Breei-li  Iwlt. 

2,  Firing  pin. 
;t.   lleail  of  firing  pin. 

4.  Lugs  of  firing  pin. 

5.  Firing-pin  slionldor  on  mainspring, 
I).  Firing-pin  notch.  i 
7.  ISolt  handle.  I 
)4.  Ilreech-ltolt  locking  lug».  I 
!'.  ICxtractor. 

10.  Trigger  pawl.  '  I 

11.  Trigger-iiawi  sprinK.  \ 

12.  Xut  of  firing  pill. 

13.  Mainspring. 

14.  Barrel. 

15.  Upper  casing,  with  nut. 

16.  Pownward  Hliouhler  of  nptier  casing,  with  l)caring  for  lever  pivot  (23) 
[astcntng  for  ru<l  of  recoil  spring  (32) . 

IT.  Spring  in  upper  casings  for  hreech-lKilt  locking  lugs. 
in.  f^pring  to  liiild  cartridges  in  place  in  the  magazine. 
19.  Carlridgo  guide. 
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20.  Spring  atop  for  lirucdi  Iwlt  wliuu  uiagazine  u  empty. 

21.  Mugaiine  spring. 

22.  Lever. 

23.  Lever  pivot. 

24.  Eiei:tcr. 

25.  Lower  caeing. 

26.  l^iweri^aeiiig  t'limiii);  lug. 

27.  Lower  faHinR  ojiciiiiiK  luj^. 
2fl.  Lock  catch  with  spring. 

29.  Trigger  catch. 

30.  Trigger. 

31.  Safety  cat^li. 

32.  Eecoil  spring  with  rod. 

33.  Lock  for  holding  t<)gether  the  forward  and  rear  portions  of  tlie  stock. 

In  the  forgoing  lisl,  wLicti  iK  not  complete,  ituiiie  of  tlie  i>arta  nut  essential  to  an 
■luderetauding  of  the  detK-ription  having  been  omitteil,  eacli  seiwrate  (lart  not  only 
has  lieeii  given  a  number,  but  wlierever  deemeil  expedient  tlie  different  pieces  of 
partit  have  aluo  receiveil  independent  nmnl(era. 

The  breech  bolt  (1)  is  cylindrical  and  hollow  throughout  ile  entire  length  to 
receive  the  firing  pin.  In  the  upper  jiart  ia  a  recew  for  the  ejector  (9).  The  ejector 
{a)  ia  a  flat  spring.  On  the  side  the  breech  bolt  has  rei'eeses  for  its  locking  lugs 
(8)  and  underneath  a  groove  which  runs  along  the  greater  part  of  the  bniM:!]  bolt. 
At  the  rear  the  breech  bolt  ia  threwled  for  the  nut  ( 12)  of  the  firing  pin.  The  rear 
projection  of  the  nut  is  hollowe<l  out  in  cup  shape  and  servea  to  prevent  the  firing 
pin  from  turning. 

The  firii^  pin  (2)  consists  of  a  hea^l  (3)  with  the  striking  point  and  a  smaller 
cylindrical  part,  on  which  are  to  be  noted  the  lugs  (4)  for  the  rear  ]H>rtii)n  of  the 
breech-bolt  locking  lugs  (8),  also  the  shoulder  (5)  for  the  iiiiunspring,  the  firing-pin 
notch  (S),  and  at  the  rear  the  handle  (7),  which  is  screweil  on. 

The  breech-bolt  locking  lugs  (8)  have  a  square  head,  by  means  of  which  the  lug 
enters  its  recees  in  the  upper  caeing  (15);  back  of  the  head  is  a  rod  which  hasa  swell- 
ing in  the  middle.  This  swelling  forms  the  center  of  movement  of  tlie  lug.  At  the 
rear  inner  end  of  the  rod  is  a  lug  against  which  lug  (4)  of  the  firing  pin  workf,  and 
at  the  rear  outer  end  an  elevation  against  which  the  springs  (17)  of  the  upper-casing 
locking  li^  work. 

The  trigger  pawl  (10)  is  constantly  kept  pressed  downward  by  its  spring  (11). ,  It 
has  at  the  top  a  rearward  tume<l  smooth  surface  by  iiieans  of  which  it  eng^es  with 
the  firing-pin  noteh  (0),and  at  the  bottom  a  notch  in  whicii  engages  the  trigger 
cateh  (29). 

The  mainspring  (13)  is  an  ordinary  spiral  spring,  which  with  its  rear  eu<l  strikes 
agtunst  the  nut  (12)  of  the  firing  pin  and  with  its  forward  end  against  Uie  tiring-pin 
shoulder  (5), 

Theharrel  (U)  is  inevery  way  triuiilarto  the  barrel  of  thcBwedisli  new  (i.5-nu  Hi  meter 
(0.28-inch)  army  rifle,  and  is  screwed  to  the  upper  casing  (15)  by  mea:iB  of  the  cas- 
ing nut.  On  the  upper  casing  is  to  \>e  note-.!  the  rear  downwan!  shoulder  (16)  with 
bearing  for  the  lever  pivot  (23)  and  fastening  for  the  recoil  spring  rod  (32);  in  this 
shoulder  works  a  small  steel  tooth  which,  when  pushed  upwani,  leaves  a  noteh  at 
the  forward  undersiile  of  the  shoulder.  There  are  further  to  be  noted  the  walls 
of  the  magazine,  with  a  recess  jiartly  for  the  fastunuig  of  the  magazine  spring  (21), 
partly  for  the  sprii^  which  helps  to  guide  the  cartridges,  and  also  a  recess  for  the 
springs  of  the  breech-bolt  locking  lugs  (17). 

The  cartridge  guide  ( lit)  is  in  apinaraiu-e  estientially  like  tliat  of  tlic  (l.5-uiilli meter 
(0.26-inch)  carbine  M/i>4,  except  tliat  the  high  e<lKe  in  the  latter  iacut  off  at  the  rear 
over  about  one-half  its  length,  and  in  place  of  it  is  ft  stud  (20)  of  the  same  sliaiio  as 
1252—01 li 
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the  edge.  Thia  Mtnd  aita  on  a  Bpindle  which  enlere  that  pw 
cut  down,  and  ia  there  controller!  hy  a  spiral  Bjiring,  whicl 
rear  edge  of  the  cartridge  guide.    This  arrangement  ia  deeif 

The  lever  (22),  whit-h  rotates  around  ite  pivot  (23)  and  w 
in  the  previoualj-  mentionerl  groove  on  the  hreech  bolt,  haa 
IKontally  an  aa  to  forui  two  orma,  whieh  turn  separately  ar< 
drical  jiart  of  the  firing  pin. 

The  cartridge-caae  ejector  (24)  in  wwiird  in  the  upjier 
tlie  center.  ^ 

The  lower  casing  (25)  fomia  the  skeleton  of  the  mei'hanisn  ^ 
screwed  to  the  rear  [>ortion  of  tlie  atuck.  In  it  are  two  higa  whi 
lever  (22),  one  (marke<l  2fi)  for  the  closing  of  the  mechanisiii  a. 
for  tlie  opening  of  the  luechanifin. 


The  mechanism  in  BaHuine<l  to  l)e  closed  and  ready  for  firing,  t 
and  the  cartridgea  in  the  magazine. 

By  depre«ing  tlie  trigger  (:W)  the  trij^er  catth  (29)  la  a('tnat«<l; 
and  carriefl  along  with  it  the  trigger  pawl  ( 10).  The  firing  pin  \ 
free  to  be  inii)elled  forward  l>y  tlie  maiiiapriiig,  and  the  shot  ia  \ 
rw'oil  which  follows,  tlic  upiH-r  I'asing  aliilea  liockward  until  the  el 
well  iw,"«eil  the  lock  catch  (28).  The  latter  ia  pressed  down;  but  a 
strikes  againat  the  ateet  tooth  in  the  shoulder  the  latter  U  pusheil  ai 
catch  thus  forma  a  notch  to  work  agtunst. 

By  the  rearwani  ino^-ement  of  the  ahoulder  (16)  the  recoil  apring  1 
preaaed,  and  has  now  a  tendency  to  move  the  u])per  casing  forwarq 
atill  imtieilerl  by  the  1o(;k  catch   (2S).     Simultaneously  with  the  u|i|t 
lever  (22)  with  ita  jiivot  (2:t)  haa  alao  moved  backward.     When   the  I- 
thu  lever  receives  the  oiiening  lug  (27)  of  tlie  lower  casing,  the  lever 
to  rotate  around  ita  axiH.    The  np|)er  jiart  of  the  lever  thus  alao  mak^ 
movement  rt'tative  to  the  iipjier  casing,  which  ia  in  motion.     The  arm  1 
upfier  part  of  the  lever  now  enters  the  groove  in  the  breet-h  liolt,  and ! 
either  side  tlie  amaller  cylindrical  jiartof  the  firing  pin,  working  against! 
aide  of  its  shoulder,  and  driving  the  firing  pin  hackwaixl  relative 
and  breech  bolt.     At  this  rearward  movement  of  the  firing  pin,  the  head! 
its  jKiaition  between  the  breech  bolt  locking  luga  (8),  thus  giving  it  r 
the  breech  Imlt.     Aa  the  Aring  pin  continues  to  move,  ita  lugs  (4)  strike  tl 
atud  of  tlie  backwanl-going  shanks  oE  the  locking  lugs,  driving  it  out  and  % 
jielling  the  forward  parts  to  enter,  thereby  rendering  the  breech  bolt  free  \ 
back  relative  to  the  upper  casing.     Simultaneously  the  firing  |>in  notch  (6n 
over  the  trigger  pawl  (10).    As  the  breech  bolt  locking  lugs  release  their h« 
upiier  casing,  the  upper  jiart  of  the  lever  has  al:<o  worketl  its  way  to  the  e: 
groove  ill  the  breech  bolt,  and  now  tori-ibly  strikes  the  breech  bolt  ii 
stroke  serves  lo  loosen  tlie  spent  <'artrldge  case,  and  iut]>elij  the  bree<-h  boltV 
downwanl.     The  remainder  of  the  rearward  motion  of  the  breech  bolt  Ie 
partly  by  inertia,  partly  by  the  surplua  tension  of  the  main  apring,  which  r 
ita  bent  ]ioaition.    As  the  breech  Ixilt  moves  liackwanl,  it  carries  the  cartridgti 
witli  it  until  it  strikea  the  lower  ei^o  of  the  ejector  (24),  where  the  cartridge  4 
thrown  oat. 

The  breei^h  bolt  has  now  reached  its  rearmost  iioaitiou,  and  a  new  cartJi'U 
reaily  to  be  introduced.  At  the  very  end  of  its  backward  movement  Uie  i> 
holt,  tlirout;li  a  lug  on  ita  undemde,  has  struck  the  upper  part  of  the  si 
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the  shoulder  (16)  and  preeBCs  it  downward.  The  steel  tooth  in  its  turn  pushes  the 
lock  cat«h  out  o£  the  way  anil  thereby  releases  the  upper  casing,  which  is  now  driven 
forward  into  f  ring  positioa  by  the  recoil  spring.  During  tlie  forward  movement  of 
the  casing  the  lower  arm  of  the  lever  strikes  against  the  eiosing  lu^  (^)  of  the  lower 
casing,  whereupon  the  upper  arm  of  tlie  lever,  workinK  at  the  head  (3)  of  tlie  firing 
pin,  drives  the  latter  and  the  breech  bolt  forward  relative  to  the  upper  casing,  which 
also  elides  forward.  The  breech  bolt  thereupon  pushes  a  new  cartridge  forward  and 
introduces  it  into  the  cartriSge  chamber  and  takes  its  position  for  closing  the  mech- 
anism. Before  the  breech  bolt  assumes  this  position  tlie  casing  spring  for  the  breecb- 
bolt  locking  Ings  (IT)  forces  the  rear  shanks  of  the  locking  lugs  into  the  breech  bolt, 
whereby  the  forward  parts  of  the  locking  lugs  are  forced  outward  into  their  receaaea 
in  the  upper  carang.  If  the  luge  should  not  ent«r  their  recenses  by  reason  of  the 
breech  bolt  not  sliding  suffidently  forward,  or  for  any  other  cause,  the  firing  pin  ctui 
not  move  forward,  and  thus  no  accidental  ditichai^  can  occur.  Nor  can  the  locking 
lugs,  if  they  should  touch  too  high,  as,  for  instance,  in  case  of  an  abnonnal  shot, 
elide  out  of  their  tracks,  that  being  prevented  by  the  head  of  the  firing  pin,  which, 
upon  the  firing  of  the  mechanism,  entirely  fills  the  space  between  the  inner  surfaces 
of  the  forward  parts  of  the  locking  lugs,  and  tlius  makes  the  upper  casing  aad  breech 
bolt,  with  the  locking  lugs,  a  rigid,  immovable  p«rt 

The  rifle  is  now  ready  to  be  fired. 

The  lock-catch  arrangement  (28)  has  been  added  in  order  to  prevent  tlie  upper 
casing  from  beginning  its  forward  movement  before  the  breech  bolt  has  entirely 
completed  its  rearward  motion. 

When  the  cartridges  in  the  magazine  are  spent,  the  breedk  bolt  in  its  forward 
movement  strikes,  in  place  of  the  cartridge,  the  spring  stop  (20)  of  the  breech  bolt. 
Thus  tar  the  breech  bolt  is  controlled  by  tlie  lever,  for  the  stud  moves  forward  and 
compresses  the  spring  of  the  stop,  but  if  by  the  end  of  the  movement  the  inertia  is 
sufficient  for  closing  the  mechanism,  the  stop  checks  the  breech  bolt  and  impels  it 
back  to  the  open  position  by  means  of  tlie  spring,  as  seen  in  the  illustmtion,  when 
there  are  no  cartridges  in  the  magazine.  The  tiicchanisni  has  the  same  appearance 
also  when  opened  by  hand. 

The  operation  of  the  safety  catch  (31)  is  such  that  when  it  moves  forward  it  forces 
the  trigger  catch  (29)  aside  and  thus  prevents  it  from  engaging  with  the  trigger  pawl 
(10)  and  at  the  same  Ume  impedes  the  latter  from  moving  downward. 

The  opening  by  hand  is  done  by  drawing  the  firing  pin  entirely  back.  Tliis  is 
somewhat  more  difficult  than  in  the  Mauser  rifle,  because  the  firing  pin  is  cocked  by 
this  movement.    The  breech  bolt  slides  forward  into  its  place  more  easily. 

By  means  of  a  simple  locking  arrangement  the  upper  casing  can  he  prevented  from 
recoiling,  in  which  case  the  automatic  rifle  works  like  an  ordinary  magazine  rifie, 
with  the  advantage  that  the  doeing  mechanism  moves  rectilinearly.  The  opening 
and  dosing  of  the  mechanism  can  be  effected  without  difficulty  while  the  rifie  is  in 
the  firing  position,  so  that  in  case  of  a  missfire  during  an  automatic  series  the  marks- 
man need  not  take  the  rifle  frocn  his  shoulder  to  remove  the  cartridge  and  get  the 
weapon  ready  for  another  round. 

This  rifle  has  been  tested,  and  after  1,000  rounds  had  been  fired,  the 
weapoD  showed  no  defects;  the  temperature  of  the  barrel  had  risen  to 
120°  C,  but  this  appeared  to  have  no  detrimental  effects  and  caused 
no  danger  of  the  cartridge  being  accidentally  ignited. 

In  a  series  of  50  rounds,  fired  in  three  minutes  by  Lieutenant- 
Colonel  Ijcmchen,  director  of  the  musketry  school  at  Rosersbcrg,  at 
a  diiitance  of  300  meters,  at  a  regulation  tai'got,  40  hits  were  made. 


THK  €EI-RltiOTTl  KIFUi. 

This  rifle  has  Iwen  recently  described  in  the  RivUta  <Ii,  Art^ 
e  Gmuo  as  follows  (see  plates): 

QEKERAL  DESCRIPTION. 

Thie  rifle  ie  entirely  automatic  by  reason  of  the  action  rA  tlie  gae  t^ncrutiil  tl 
the  explosion  of  eacli  cartridge. 

At  each  discliargo  the  gas  opens  and  cloaes  the  breech,  ex|>elH  the  eiiiiity  c 
caHc,  and  recharges  the  weapon,  enabling  the  marksman  to  lire  all  the  cartritfl 
the  magazine  without  removing  the  rifle  from  hiu  shoulder  nor  raising  his  eyn 
the  target. 

By  alternately  pret«ing  and  releasing  the  trigger  each  shot  can  be  Rredl 
rately,  whilo  by  turning  an  interrupting  lever  all  the  cartridgeH  in  the  magazif 
discharged  in  a  fewsecondu  and  with  the  rapidity  of  the  moet  rapid  machine  gi 

The  handle  of  tlie  obturator  moves  in  a  straight  line,  but  when  the  cartrij 
tired  the  cylinder,  in  revolving,  is  connected  witli  the  breech  by  two  strong  shoid 

Tlie  magazine  can  bo  rapidly  refilled  with  clips  and  is  adapted  to  hold  as  uiJ 
50  cartridgea. 

The  apparatus  for  the  utilization  of  gas  consists  of  four  parts,  which  are  applil 
to  any  rifle,  either  for  war,  hunting,  or  defensive  purposes,  as  also  to  machine  I 
and  revolvers. 

The  barrel,  which  has  a  Bight  graduated  to  2,000  meteni,  carries  a  short  Itayonl 

The  piston  rod,  which  is  divided  into  several  parts  screwing  into  each  othA 
entirely  inclosed  in  the  woo<len  stock  of  the  rifle. 

Ojienmg  and  dofing  0/ brtech. — The  obturator  is  taken  hold  of  and  drawn  ^ 
until  it  encounters  the  forelock  which  stops  it,, 

This  motion  extends  the  spring,  whose  object  is  to  clopt;  the  o))turator  again 
enable  the  tooth  of  (he  heel  piece  of  the  spring  to  be  raised  in  order  firndy  t( 
the  cylinder. 

When  the  end  of  the  trigger  is  deiiresscd,  the  obturator  again  closes  of  ileelf. 

Ajiparalus  0/  the  xpriiig. — It  c<insist8  of  two  teeth,  which  are  close  to  eacli  ci 
and  which  are  alternately  raised  and  lowered  to  stop  the  firing  pin  each  time  tl 
the  trigger  is  pressed  or  released. 

Intcnniutiiljlr'nig. — It  is  done  simply  by  pressing  and  releasing  the  trigger. 

Cvniinaoue Jirhig. — It  is  done  by  bending  the  lever  which  restrwna  the  tefl-lJ 
tooth  of  the  spring  an<l  pnsssing  the  trigger.     The  obturator  then  nioves  back  if 
forth  witli  such  rapidity  as  to  discharge  30  or  more  cartridges  in 
When  the  firing  is  concluded,  the  magazine  spring  stops  the  obturator,  and  at 
result  the  breech  remains  open. 

Urerrh  biiH. — It  conaiyta  of  an  obturator  sliding  in  tlie  lireeiJi  and  a  long  hancB 
which  moves  on  the  outside,  always  in  a  ctraigbt  line. 

The  cylinder  contains  the  safety  tuU^  ami  the  firing  pin;  llie  handle  contains  tl 
spring  which  aulomatically  closes  the  obturator. 

-•l/t/MimfHn  for  thi'  uUlizaliim  of  the  <jn».~-lt  consiists  of  four  jiartB,  covered  by  t 
wooden  stock  of  the  rifle. 

The  principal  part  is  a  jjiston  nxl  which,  surrounding  a  short  vent  r 
impulse  of  the  gas  un<l  transmiln  it  to  the  handle  of  the  obturator. 

Two  small  tut>es  com]itete  the  apparatus  and  serve  to  maintain  the  piston  roil  il 
a  straight  line. 

Fiindiiming. — While  the  projectile  passes  through  tliu  Imrrel,  the  gas,  pasain 
through  a  small  hole  insiiio  the  vent,  im|)elK  the  iiislon  rotl,  wliicii  in  its  turn  tra, 
mits  the  motion  to  the  handle  and  conqxiis  the  cylinder  to  rotak;. 
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The  obturator,  no  longer  heM  to  tho  breech  by  the  ehoulderfi,  reeedes,  impelled 
by  tlie  empty  <artriilge  case,  and  then  cloeea  again,  thanks  t/i  (he  npring,  introducing 
another  uartridgt!  into  the  bairel. 

This  arm  is  identical  in  dimensions  and  weight,  except  in  the  gas 
chamber,  which  is  slightly  heavier,  with  the  new  Italian  i^mall  arm. 
The  ca]il>er  is  6.5  mm.  It  is  reported  that  at  firing  trial-s  held  at 
Rome,  June  13,  1900,  it  was  found  that,  while  it  wa-s  possible  to  tire 
300  rounds  a  minute,  the  barrel,  in  spite  of  its  thickness,  tx^came  so  hot 
that  all  further  use  of  the  weapon  was  precluded. 

HOLLAND. 

Tire   NEW   RIFLK. 

The  following  are  the  principal  data  of  the  new  repeating  rifle  (modi- 
fied Mannlicher  type,  model  1895)  recently  adopted  for  the  Dutch  army 
{Rivlsta  di  Artiglieria  e  Oetiio) : 

Weight  of  weapon  with  bayonet  aword kilograms. .  4. 6 

Weight  of  weapon  without  bayonet  eword do 4.3 

Length  of  weapon  with  Imyonet  swoni meters..  1.643 

Length  of  we«ix>n  without  bayonet  sword do 1.287 

Caliber millimetvni. .  6. 5 

Length  of  barrel do TflO 

Number  of  grooves 4 

Diameter  of  bullet  (hard  lead  with  nirkel-Rtecl  eovering) millimeters..  6.  T 

Length  of  bullet do 31. 4 

Weight  of  bullet grams. .  10. 15 

Length  of  cartridge - inilliinetera, .  77. 6 

Weight  of  cartridge grams. ,  22. 55 

Weight  of  clip  (for  5  cartridgCH)  do 10 

Although  somewhat  delicate'.,  this  wcajxjn  anMwers  every  reqiiii-e- 
ment,  is  of  great  precision,  and  has  a  iiiaxiiiium  range  of  ^,IX>0  meters. 

FRANCE. 

In  France,  Captain  Daudeteau  ha-s  designed  a  self-acting  magazine 
rifle  of  6.4.S  millimeter  (0.3.'>4  inch)  caliber.  The  magazine  is  so  con- 
structed that  the  soldier  can  replace  singly  any  cartridge  expended,  so 
as  to  keep  the  magazine  always  full  for  an  emergency.  The  aim  is  on 
the  bolt  principle;  a  patent  device  prcventa  any  powsibility  of  double 
loading;  the  sword  bayonet  slides  vertically  under  the  l>arrcl.  The 
piece  is  said  to  have  a  flat  tmjeetory  up  to  Ot'O  meters,  and  such  pene- 
trating power  that  at  2tK)  meters  it  pierces  nearly  half  an  inch  of  mild 
steel  and  5  feet  of  fir. 

This  arm  is  being  tried  with  the  idea  of  i-oplacing  the  Lobcl, 
The  MiUldr-  Wiwlienblutt  ha*i  putilished  the  following  table  of  dif- 
ferent types  of  small  arms  in  u.se  in  different  countries  and  the  kinds 
of  powder  employed  with  them. 


In  the  tabic  the  countries  are  arranged  in  the  order  of  dates  when 
the  respective  Htnall  arms  were  adopted  by  them.  It  will  be  noted 
that  there  is  a  tendency  toward  decreasing  the  caliber. 


Portus^ 

AiiBtrla-HuiitcitT . 
Denmark 


KropUilchckU«6i.... 

LebPl(««3> 

Mftnntlrher  Unn> 

KraK-Jdrgenaon  U/H9 . . 


Braill 

Cotombia.. 

Uragniajr. , . 


,.    '■Three-llne'-snni' Mj91  (M<w 

llManDllcher 

'"  jCnrcaro  MAil 


lUly 

Argenllna Msuiicr  M«I 

Boumuila Mannllchei  Mi% 

China Manser  MW 

Spain Maiuor  WK 

Holland I  Mannllchcr  M»3 

Nonraj' |  Kne- JUrgcuwn  M/M . . 


Comprtasod  bl»ek  powder 
Smokeleta  powder  In  flakps. 
Smokelow  powder  In  disks. 
^mokelOK  powder  In  dakro.  rjrllDdni 


nirdilc,  thin  j'ellowiiih -brown  Inbw 


Bulgaria... 


.1  .MonnllcherMjXfi.. 


I>]-roi)'lin  powder  in  111 


uokoleifi  balllHtllc  In  grainii.  • 
DokdcHi  powder  In  flakea. 
Qokelem  pnwder,  cu|H<hB|<ed. 
Botelo™  powder  in  Bakai 


Sciokclcn'  pnwder  in  flakcx. 


18  Itfthter, 
ire  being  tested. 
'In  1900  was  oommcneed  the  tntnulnctloii  ol  rifle  "fK. 

'  Trials  of  now  small  arms,  amang  tlicm  the  UaiiKcr.  ar 
•  BcccQtly  wlenile  has  also  been  itied, 
'  Beddea  other  types. 
"  I'scd  In  the  Army, 
'  Uncd  In  the  Navy. 


Smalt  arms  ol  D  mm..  bA  mm.,  and  A  mm. 
vhirh  diffem  rrom  MMN  onlf  in  detaUiof 
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TTpon  an  esamination  of  the  foregoing  table,  the  preponderance  of  the  Mauser 
weapon  over  all  other  types  will  at  once  become  apparent.  Of  the  31  countries  enu- 
merated, 17,  or  more  tnan  one-half,  uae  amall  arme  invented  by  MsUserand  made  for 
the  greater  part  in  German  Cactoriee.  Five  use  the  Auatrian  Mannlicher,  three  a 
weapon  of  the  Krag-Jorgensen  type,  and  five  uae  different  types. 

As  to  the  question  of  powder  for  the  infantry,  most  of  the  countries  have  decided 
in  favor  of  the  sraokeleae  gun-cotton  powder  in  the  shape  of  flakes;  only  ft  (»mpara- 
tiveiy  Binall  nnmber  of  States  have  adopted  nitroglycerine  powder. 

The  ballistic  efiects  attained  during  trials  have  led  to  the  very  natural  result  that 
all  powers  umng  Mauser  weapons  (with  straight  rilling),  which  have  proveil  the 
most  e&ertive  and  durable,  have  chosen  a  powder  which  brings  out  the  full  ]>ower 
of  this  weapon. 

BUXISTICS. 

The  Wolf  Air- Sfuich  Indicator. — The  German  Mtttter  Erde -pwh- 
lishes  the  following  descfiption  of  a,  now  apparatus  for  (let^Tiiiiiiiiig 
the  velocity  of  projectiles.  This  process  haH  recently  been  adopted  by 
many  of  the  European  nations. 

HEV  METHOD  OF  lElSlBHa  THE  VELOilTI  OF  PROJECTILEii. 

The  determination  of  the  velocity  of  projectiles  of  artillery  has  been  carried  on  up  lo 
the  present  time  in  accordance  with  a  method  given  by  Whoatstone  in  1840,  which 
consists  of  stretching  copper  wires  at  a  measured  tlislance  from  each  other,  forming 
parts  of  the  current  of  an  electric  chronograph,  which  are  consecntively  struck  by 
the  projectile.  The  time  for  the  beginning  of  measuring  the  distance  from  the 
chronograph  is  registered  by  breaking  the  wire  nearest  the  gun;  the  breaking  of  the 
most  distant  wire  gives  the  signal  for  the  end  of  this  distance.  The  chronograph, 
therefore,  registeiB  the  time  of  flight  of  the  projectile  for  the  given  distance.  The 
quotient  of  the  length  of  this  distance  by  the  time  consumed  in  the  flight  of  the  pro- 
jectile is  called  the  mean  velocity  for  that  distance,  and  it  was  agreed  to  designate  it 
as  the  velocity  for  the  distance  of  the  cjnl«r  of  the  measured  track  from  the  muzzle 
of  the  gun.  For  instance,  if  the  center  is  located  50  melera  (IM  feet)  from  the 
muzzle,  and  if  the  mean  velocity,  r,  has  been  found  t*i  lie  400  meters  (1,312  feet),  so 
b  !'io=400  meters  {1,312  feet).  In  order  to  make  sure  that  the  wires  are  always  hit, 
they  are  spread  in  many  windings  to  and  fro  on  rectangidar  or  qiiailratic  frames, 
about  1.5  meters  wide  and  1.5  meters  high  (4.92  feet),  the  so-called  lattice  frames. 
(rig.  1.)  The  distance  of  the  windings  from  one  another  is  alxiut  one-thini  the 
diameter  of  the  projectile,  so  that,  especially  by  projectiles  of  smaller  caliber,  a  con- 
siderable number  of  wires  is  spread  on  the  frame.  Tlie  wire  so  spread  has,  in  rase 
of  a  lO-eentimeter  (3.94  inches)  projectile,  a  length  of  about  80  meter?  (262  feet),  and 
since  its  diameter  is  only  0.5  millimeter  (0.0^  inch),  its  resistance  to  the  electric 
current  will  amount  to  7  ohms.  The  resistance  in  the  common  chronograph  also 
amounts  to  about  7  or  8  ohms,  inclusive  of  the  conducting  wires  for  every  circuit,  and 
as  the  intensity  used  amounts  to  1  a:ni>£re,  an  etectro-magnetic  force  of  14  to  15  volts 
is  required,  necesratating  from  S  to  9  Bunsen's  elements.  The  resistance  of  the  wire 
fnunea  increases  considerably  with  smaller  caliljers,  lieeauue  not  only  are  the  wind- 
ings closer  tf^ether,  but  it  also  becomes  necessary  to  use  thinner  copiier  wire><. 

The  torn  wires  must  be  replaceil  after  eat'li  shot  by  new  ones,  which  is  done  by 
simply  twisting  the  wire  ends  together.  It  is  clear  that  the  deficiency  of  contact  at 
the  twisted  parte,  as  well  as  the  inequality  of  the  stiffness  of  the  newly  strecthed  wire 
ends,  will  seriously  affect  the  resistance  of  the  wire  screen  and  alt«  the  inteni^ity  of 
the  current  of  the  chronograph,  consequently  the  correctness  of  the  registration. 
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According  to  experience,  the  diatttrbancee  are  qnit«  ptrong  i(  not  particularly  expe- 
rien(«d  men  are  luieil  for  reatringing  the  wire  framea.  If  this,  however,  iadone,  *-ery 
even  and  reliable  measurements  are  ohtained  liy  tliese  inetlio<le,  provided  chrcuw- 
graphs  are  need,  the  probable  erroni  of  which,  as  againet  tlie  eirora  in  Bbooling,  ma; 
be  neglected,  which  ia  the  case  in  the  now  comiuonly  used  Bouleng^  chronographs. 

Notwithstanding  the  excellence  of  this  method,  it  hna  some  disadvantagee,  which 
during  the  time  it  has  been  iu  use  could  not  he  eliminated.  It  ie,  for  inrtance,  incon- 
venient that  every  time  a  different  caliber  in  used  it  becomee  neccseary  to  subetitote 
Other  wire  screena,  with  diflerent  resistancee,  and,  therefore,  also  the  introduction  of 
another  number  of  elements  in  the  circuit;  and,  further,  that  velocity  recordera  most 
be  installed  which  correepond  to  the  new  conditiona.  Still  more  troublesome  ia  the 
new  reotrelching  of  a  frame  after  every  shot.  At  least  one  man  must  rush  to  the 
frame  to  make  the  necesxary  connection§,  wliereliy  a  certain  amonnt  of  precious  time 
is  loft,  Hince  the  mauipulatjon  rsQuires  a  longer  time  than  the  charging  and  aiming 
of  the  gun. 

It  ifl  principally  for  these  reasons  that  this  methml  now  in  use  for  more  than  fifty 
years,  although  useful  and  reliable,  [n  grailually  being  hanishe<l  from  the  ranges  ijt 
target  practice,  and  ie  being  replaced  by  new  ones  not  leas  reliable,  which  do  away 
with  the  above-mentioned  disadvantages. 

A  new  method  for  the  determination  of  the  velocity  of  projectiles  has  been  iotro- 

dnced  through  the  discovery  of  Macb — that  projectile*  which  develop  a  greater 

velocity  than  the  traveling  speed  of  sound  {about  340  meters  =  1,116  feet)  create  at 

their  points  a  compression  of  air,  the  so-called  "front  wave."     Klach  himself,  who 

was  the  first  to  find  thia  front  wave  by  means  of  phot^raphy,  made  use  of  its  position 

in  relation  to  the  direction  of  the  projectile  to  measure  the  velocity.    Assuming, 

though  not  quite  correctly,  that  the  velocity  of  the  front  wave  is  equal  to  that  of  the 

normal  sound  wave,  he  put: 

,.,.,,        .     ^.,        Velocity  of  sound 
velocity  of  projectile= i    ,..,__ 

The  angle  x,  which  is  formed  by  the  wave  surface  of  the  front  wave  with  the  axia 
oi  the  projectile,  was  measured  by  him  from  his  photographs,  and  he  could  there- 
fore compute  tlie  velocity  of  the  projectile. 

Thia  method,  on  account  of  its  being  too  cumlM^rsome,  is  not  adapted  for  pmctical 
purpoaes. 

However,  the  idea  presented  itself  to  make  uae  of  the  front  wave  <Teated  by  the 
projectile  for  giving  signals,  if  it  should  be  strong  enough. 

Experience  has  led  to  the  knowledge  that  the  front  wa\'e,  which  in  its  nature  rep- 
resents an  impulse  of  sound,  is  sufficiently  strong  witli  calilMtrs  usetl  by  the  artillery 
to  perform  noticeable  mechanical  work  even  at  considerable  distances.  In  conse- 
quence, an  apparatuf,  the  "air-shock  indicator,"  was  devised,  whose  construction 
dates  back  nine  vearH,  and  the  form  of  which  ie  ahown  in  figs.  2  and  3. 

The  air-shock  indicators  are  automatically  cloi^ing  circuit  breakers,  which  come  into 
action  aa  aoon  as  they  are  struck  by  an  air  shock  or  a  powerful  impulse  of  front 
sound  wave.  The  impulse  ia  caught  by  a  tumable  rigid  plato  P  (fig.  3),  tying 
loosely  iu  the  <;rotch  A,  throi^h  the  arm  E,  in  which  Die  contact  screw  S,  with  an 
attached  platinum  i>oint,  ia  inserted.  When  at  rest,  thia  platinum  point  lies  firmly 
under  the  iireesureof  the  spring  F,  againi>t  the  contact  plate  0.  Thia  plate  ia  in  metallic 
connection  with  the  attachment  screw  K„  and  the  contact  acrew  S,  by  way  of  P 
and  A  with  the  attachment  screw  Ki;  l>eBidt'P,  the  contact  places  8  and  C,  in  order  to 
prevent  sparks  on  opening  the  electric  current,  are  provided  with  layers  of  a 
condenser. 

Aa  eoon  as  the  front  wave  strikes  the  plate  P  ol  mich  an  instrument,  the  contact 
screw  8  ia  thereby  temjiorarily  pushcil  away  from  the  contact  plate  C,  and  thus 
interrupts  an  electric  current  running  through  the  parts  of  contact,  which,  aa  ftoon  aa 
tiie  inSuencc  of  the  impulse  is  passed,  is  immediately  reestablished  by  the  spring  F. 


It/'  aaufr. 


Jf^ZT-Air-jAack  IndiciUor —  ■ 
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In  measuring  the  velocity  of  projectiles  two  of  these  instruments  ere  placed  in 
front  of  the  gnn  at  known  dJBtancee  from  one  another,  Bidewaye  of  tlie  flight  plane  of 
the  projectile,  and  connected  with  the  chronograph  tuid  the  neceSBary  galvanic 
batteries. 

Since  the  working  of  the  instmments  is  not  caused  by  the  projectile  itself,  it  is 
necessary,  in  order  to  neutralize  the  retardation  due  to  the  fact  that  the  front  wave  has 
firet  to  travel  from  the  point  of  the  projectile  to  the  plate  P  of  the  air-shock  indi- 
cators, that  the  lateral  distance  of  the  two  instrunienta  from  the  flight  plane  of  the 
projectile  must  be  equal,  so  that  the  seconil  instniment  is  affectcl  in  the  same  short 
fraction  of  time  as  the  first.  This  is  not  <lifficu]t  to  accomplish.  To  avoid,  however, 
any  infiuenre  of  a  possible  error  in  aiming,  a  jiair  of  the  air-sliock  indicators  may  be 
placed  on  each  side  of  the  flight  plane,  and  the  measurementH  made  with  two 
ch  ron  ographs. 

If,  then,  the  four  instruments  are  placed  at  the  comers  of  a  rectangle,  even  a  con- 
siderable deviaUon  of  the  exact  direction  nt  the  projectile  will  not  produce  a  pereep- 
tal>le  error  in  the  final  result  of  the  meHSurement. 

If  a  reprcHents  the  error  in  aiming,  expressed  in  degrees,  <■  the  velocity  of  »oun<l, 
f,  the  reconi  of  the  chronograph  placed  on  one  side  of  the  plane  of  flight,  and  c,' 
the  record  of  the  measurement  of  that  on  the  other  «ide,  the  velocity  of  the  projectile 
from  olservations  ou  onu  side  will  l>e: 


anil  from  those  on  the  other  side: 


If  the  angle  n  is  so  small  that  n=0,  and  cos  n=l,  the  recording  of  both  chrono- 
gtaphs  will  be  the  same,  and  will  indicalo  the  actual  velocity.  If  the  reailings  of 
both  chronographs  do  so  correspond,  the  result  proves,  too,  that  there  was  no  error  in 
aiming. 

Should  the  angle  be  known,  which  usually  is  not  the  case,  then  the  true  value  can 
be  computed  from  each  of  these  equations.  IE  not  known,  the  coinbinatinn  of  lioth 
equations  is  a|)plied  and  expreaseil  thus: 


Cob  (I  can  always  be  expresswl  as  1  in  this  formula,  Ix-cause  an  error  of  "  =  2°, 
which  it  iB  quite  impossible  t4>  make,  will  only  change  the  result  O.Ott  ]ier  cent.  A 
Telocity  which  is  actually  600  metere  would  then  be  found  to  Iw  fiOQ.fW  met^irs. 

In  practice,  however,  thiK  formula  will  not  l>e  applied,  liecaiise  the  greatest  error 
that  can  be  made  in  the  aiining  of  the  gun,  without  injury  to  instruments,  can  only 
amount  to  W,  and  an  error  of  4'  is  rarely  made.  But  even  should  it  amount  to  40', 
the  arithmetic  mean  of  the  two  readings  of  tbe  i^hronT^zraphH,  uieasuring  on  Kith 
(rides  of  the  flight  plane,  may  Ije  taken,  wherefore: 


The  error  in  the  result  will  then  amount  to  one-lortieth  per  cent,  while  with  an 
error  of  aiming  of  4'  the  velocity  measured  on  both  sides  will  l«' at  fault  only  about 
one-tenth  per  cent,  anil  the  arithmetic  niesji  will  show  no  deficiency  in  the  second 
decimal  place. 

An  exactness  oi  pne-lenth  per  cent  is  sufflcient  tor  all  purposes,  bo  t!,at^-pnividcd 
the  air-shock  indicators  are  projierly  orientiil  in  regard  lo  the  flight  plane — the 
record  of  one  iiair  of  iuBtnunents  will  give  Hiifficiciilly  correct  reMulta. 
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A  greater  correctDCM  can  not  he  obt&ined  by  th«  use  of  the  wire  frames.  Id  &ct 
in  rainy  weather  they  are  less  reliable,  bcrause  in  that  case  the  wire  frames  will  be 
impregnated  with  water,  thus  disturbing  the  electric  carrent,  which  diaadvantage  ia 
avoideil  by  the  use  of  the  air-ehock  indicatera.  The  advantages  of  this  method  as 
against  Wheatntone's  are  evident.  Tlie  inatrumenta  give  almoHt  no  renetance  to  the 
cuireot,  which  in  the  wire  framee  may  attain  50  ohms.  As  the;  are  not  acted  upon  by 
the  projectile  itself,  but  l»y  impulse  of  Round  waves  emanating  from  it,  they  are  inde- 
pendent of  any  caliber  used  in  target  practice,  while  with  each  caliber  a  oorrespond- 
.  ing  wire  frame  must  be  used.  As  r^ards  bullets  of  small  arms,  the  impulse  of  the 
sound  wave  is  not  sufficiently  strong,  and  therefote  the  instruments  can  not  be  used. 
But  in  thiscase  the  wire  framemethod  likewise  can  not  be  made  use  of,  and  reconrae 
inust  be  had  to  other  arrangements.  Fnrthennore,  since  the  air-shock  indlcatora 
work  automatically,  which  means  that  the  contact  after  each  shot  is  at  once  auto- 
matically reestablisheil,  all  the  disadvantages  which,  as  desertlted  above,  the  wire 
frames  ix)BBeB8  are  eliminatod.  It  is  possible,  therefore  lo  record  in  the  auiK:  period 
of  time  a  double  number  of  measurements  for  velocity  if  tur-shock  indicatore  aie 
used,  and  in  addition  it  is  important  to  consider  that  the  men  neceesary  for  the 
rewinding  of  the  wire  screens  are  here  not  needed. 

These  advantages  have,  cooeeqnently,  in  Germany  and  in  other  countries  banished 
the  wire  screens  from  most  all  the  artillery  ranges,  so  that  where  the  velocities 
of  projectiles  which  exceed  the  velocity  of  the  sound  wave  are  measured,  the  air- 
shock  indicators  have  been  introduced.  Fig.  2  shows  how  these  instruments  are 
used. 

AUTOMATIC  PISTOLS. 

Although  several  inventions  have  appeared  to  adapt  the  recoil  idea 
to  the  revolver,  notably  the  Fosbery,  it  appears  that  revolvei-s  are 
being  finally  displaced  by  the  magazine  pistol,  at  least  for  war 
purposes. 

The  German  officers  are  armed  with  the  self-loading  Mauser  pistol, 
heretofore  described  in  No.  XVIII  of  this  series;  but  the  Bci^msnn 
automatic  pistol,  model  'it7,  is  now  under  trial.  The  caliber  of  this 
arm  ts  7.65  millimeters  (0.301  inch);  it  has  a  detachable  magazine 
carrying  10,  20,  or  30  cai'tridgcs,  and  has  a  case  which,  like  the 
Mauser,  forms  a  stock.  At  20  meters  it  penetrates  11}  inches  of  fir. 
It  can  tire  120  shot-s  a  minute  and  is  of  simple  manufacture,  easily  dis- 
mounted and  assembled. 

THE  BVBCHABDT-LltOEB  PISTOL. 

The  Borcbardt-Luger  pistol,  of  which  descriptions  have  appeared 
in  the  Swiss  Mllitarij  RevieiG,  is  a  repeating  weapon,  the  discbarge  of 
gas  being  utilized  to  opemte  the  mechanism,  opening  the  breech, 
extracting  and  expelling  the  empty  ca.'se,  reloading  and  raclosing  the 
breech  for  a  new  discharge.  The  tirer  has  only  to  replenish  the  maga- 
zine and  pull  the  trigger.  This  pistol,  on  competitive  trial  with  other 
patents,  tired  4fi  shota  in  28  seconds,  or  103  per  minute.  The  arm 
showed  great  precision  and  continued  tiring  without  cleaning.  The 
caliber  is  7.65  millimeters  {0.301  inch);  length  of  barrel,  120  millime- 
ters. At  the  moment  of  firing,  the  gas.  acting  on  the  base  of  the  car- 
trii%e  case,  pushes  back  the  barrel  and  the  breech  casing,  which  slide 
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along  the  ^ooves  of  the  frame.  During  thi»  movement  the  detachable 
breech  and  the  barrel  are  firmly  connected.  The  detachable  breech 
follows  the  movement.  The  dUka  A  of  the  knee  piece  bear  against 
the  butt  pieces  F„  and  ytart  a  circular  motion  of  the  link  B,,  around 
the  axis  B,.  The  knee  piece  rises  up  to  the  moment  when  the  double 
spring  C,,  contained  in  the  butt,  is  totally  compressed,  the  same  as 
the  piercussion  spring  I^,.  The  cartridge  case,  pulled  by  the  exti-actor 
Ij,,  strikes  against  the  ejector,  which  cxpcUa  it  (the  ejector  projects 
out  on  the  interior  right  wall  of  the  breech  casing). 

The  seat  of  the  detachable  breech  being  fi-eed  the  top  cartridge  of 
the  magazine,  pushed  by  the  interior  spring,  advances  in  front  of  the 
cylinder  L,.  The  double  spring,  compressed  by  the  i-ecoil,  pushes 
the  detachable  breech  forward  shai-ply  by  means  of  the  small  chain  K, 
which  connects  those  two  pieces.  The  knee  piece  i.s  lowered  one-half, 
communicating  its  motion  to  the  breech  casing  and  the  barrel.  At  the 
same  time  the  filing  pin  L,  strikes  against  a  stop  projecting  out  on  the 
interior  left  wall  of  the  breech  casing,  and  the  percussion  spring  L, 
remains  compressed. 

The  kuee  piece  is  completely  lowered,  the  barrel  and  the  detachable 
breech  casing  being  again  iirmly  hold  together.  The  arm  is  again 
loaded,  closed,  cocked,  and  ready  to  tire.  On  pressing  the  trigger  F„ 
by  means  of  the  elbow,  G  presses  upon  the  extremity  D  of  the  piece  D,. 
The  firing  pin,  being  released,  darts  forward  and  strikes  the  cartridge. 

After  the  firing  of  the  last  cartridge,  the  lug  of  the  magazine  B, 
presses  a  special  spring,  E„  which  projects  in  the  frame  and  catches  in 
the  notch  K,  of  the  cylinder.  The  breech,  instead  of  moving  forward, 
is  maintained  in  an  elevated  position  in  the  rear,  figure  B.  The  line 
of  sight  being  thus  concealed  notifies  the  shooter  that  the  weapon  is 
empty.     This  arrangement  exists  only  in  this  pistol. 

After  the  insertion  of  a  fi-esh  magazine  in  the  butt,  it  is  only  neces- 
sary to  pull  the  breech  casing  back  a  little  (by  seizing  the  disks  A 
between  the  index  finger  and  the  thumb  of  the  left  hand)  and  let  it 
move  forward  to  have  the  weapon  again  ready  for  firing. 

Automatic  safety. — ^The  kneepiecc  F,  ends  in  a  tongue,  F„  which 
rests  ^;ainst  the  right  extremity  of  D,,  In  this  position  the  breech 
can  not  move  back,  the  tongue  resting  against  the  projecting  bevel  of 
D,.  The  pressure  of  the  trigger  can  no  longer  act  on  D,,  and  the 
tongue  also  prevents  the  piece  D,  from  pivoting  on  its  center.  The 
arm  is  therefore  perfectly  secured. 

In  taking  hold  of  the  grip  the  hand  presses  upon  the  projecting 
part  of  the  butt,  the  jointed  kneepiecc  then  pivots  upon  its  inferior 
extremity,  and  the  tongue  is  lowered.  The  movements  of  the  breech 
and  trigger  are  released. 

Mechaaiical  safety. — Tie  little  checkered  lever  C,  being  pushed  from 
the  bottom  up  hinges  on  its  center.    A  small  hook  at  its  lower  extrem- 
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ity  is  drawn  iindfir  a  slight  buttress  of  the  joifit«d  piero.  The  prps- 
Hurc  of  the  hand  can  not  then  act  upon  the  mechanism  of  the  automatic 
safety,  which  in  rendered  immovable.  (Compare  the  position  of  the 
lever  C,  in  figures  F  and  0.) 

THE  I'OLT  ItlTOVlTIC:  PIHTOL. 

This  weapon  was  invented  by  Mr.  J,  M.  Browning. 

The  piece  consists  of  three  principal  parts:  The  frame,  in  which  the 
trigger,  hammer,  mainspring,  and  magazine  are  contained;  the  barrel, 
whieh  is  ftecured  to  the  frame  by  two  links;  and  a  sliding  cover,  whic^ 
works  in  grooves  on  the  sides  of  the  frame,  and  which,  in  the  firing 
position,  is  locked  to  the  barrel  by  three  ribs  on  the  top  of  the  latter, 
which  lit  into  corresponding  grooves  in  the  slide. 

The  rear  portion  of  the  slide  senes  as  a  breechblock  and  supports 
the  rear  face  of  the  cartridge. 

The  calil)er  is  0.3S-in.  The  IwitcI  protrudes  slightly  in  front, 
and  is  covered  by  the  slide,  which  is  capable  of  a  l>ackward  motion, 
and  which  effects  the  necessary  motions  of  cocking  the  arm,  working 
the  bree<'h  mechanism,  and  operating  the  supply  of  ammunition  from 
the  magazine.  The  magazine  itself  consists  of  a  metal  slide  loaded 
into  the  stock  of  the  pistol  from  Im?1ow,  and  held  in  position  by  suit- 
able <rlips,  and  in  sen'ice  it  will  Iw  practicniblc  to  carry  several  of  tbei^e 
magiizines  ready  loaded. 

To  operate  the  pistol  from  the  start  it  is  first  held  in  the  left  hand 
and  the  magazine  is  withdrawn  from  the  stock  by  releasing  a  catch  at 
the  heel  of  the  stock.  The  magazine  is  then  loaded  with  its  comple- 
ment of  seven  cartridges,  restored  to  its  pasition,  and  the  pistol  trans- 
ferred to  its  proper  position  in  the  right  hand.  The  operation  of 
loading  the  chamlK^r  and  making  ready  to  fire  is  accomplished  by  hold- 
ing the  slide  with  thumb  and  forefinger  at  the  places  provided  with 
corrugations  to  prevent  slipping,  just  over  the  stock,  and  pulling  the 
slide  back  smartly.  This  movement  corks  the  hammer  and  the  return 
action  carries  tlie  top  cartridge  of  the  seven  in  the  magazine  forward 
into  the  chamber  and  closes  the  breech. 

The  pistol  is  now  ready  for  use  except  the  safety  device  known  as 
the  firing-pin  lock,  and  constituting  a  rear  sight,  which  must  be  raised. 
The  safety  being  mised  and  one  cartridge  discharged,  the  force  of  the 
powder  gases  causes  the  slide  and  barrel  to  recoil  together  about  two- 
tentbs  of  an  inch  until  the  latter  is  stopped,  drawn  downward  by  the 
two  links,  and  unlocked  from  the  sliding  cover,  and  the  slide,  still 
moving  backwaid,  cocks  the  liammer,  ejects  the  empty  shell  side- 
ways, and  compresses  the  recoil  spring.  On  reaching  its  rearmost 
position  the  slide  is  forced  forward  by  means  of  a  recoil  spring,  and 
encounters  the  second  cartridge  on  its  way,  carrying  it  forward  into 
the  chamber  of  the  barrel,  the  last  part  of  its  motion  carrying  the 
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barrel  forward  and  upward.  The  slide  now  engages  uutomatically 
with  the  barrel,  and  the  arm  in  ready  for  a  second  shot. 

Another  safety  device  makes  it  impossible  to  release  the  hammer 
until  the  slide  and  barrel  are  properly  interlocked  in  their  forward 
position,  and  this  device  furthermore  prevents  the  discharge  of  more 
than  one  cartridge  for  each  pull  of  the  trigger. 

The  weight  of  this  weapon  is  2  pounds  4  ouni-es;  the  length  of  bar- 
rel, 6  inches.  It  uses  smokeless  powder,  7.8  grains,  with  a  105-grain 
bullet,  the  velocity  being  1,260  to  1,350  foot-seconds,  with  a  penetra- 
tion of  11  inches  in  American  pine.  The  complete  cartridge  weighs 
178  grains. 

The  arm  is  easil)'  dismounted  and  assembled,  and  it^  construction 
allows  of  easy  cleaning.  The  weapon  has  had  a  large  sale  in  this 
country,  and  has  recently,  in  the  Browning  form  proper,  been  recom- 
mended and  by  royal  decree  ordered  adopted  instead  of  the  N^le 
io  the  Belgian  army.  The  caliber  of  this  pattern  is  7. 65  millimeters; 
it  weighs  0.615  kilogram,  and  uses  a  cartridge  of  7.85  grams.  The 
weapon  is  manufactured  at  Uerstal  by  the  Government;  it  is  said  that 
4,000  of  them  have  been  ordered  for  the  oflBccrs  of  the  Belgian  army. 
This  pistol  has  the  following  advant^es:  It  is  very  simple  in  construc- 
tion, is  easy  to  operate,  not  liable  to  get  out  of  order,  is  capaltle  of  a 
very  high  rate  of  fire,  it  gives  a  high  initial  velocity  and  flat  trajectory. 
It  has,  however,  a  very  light  bullet  which  lacks  stopping  power. 

THE  MlIINLICHliB  lUTOMlTlC  PISTOL. 

In  this  pistol  the  operations  of  loading  and  ejecting  the  empty 
cartridge  case  are  performed  by  a  backward  and  forward  movement 
of  the  barrel.  It  consists  of  a  frame  which  contains  the  lock  mechan- 
ism and  the  magazine,  a  sliding  barrel,  and  a  cover  or  casing  in  which 
the  barrel  slides.  The  magazine,  which  holds  five  cartridges,  is  of  the 
fixed-box  type  and  is  within  the  handle  or  stock.  To  fill  the  magazine, 
the  barrel  must  be  held  in  its  fonvard  position  with  one  hiind,  while 
the  cartridges  are  inserted  singly  with  the  other.  When  the  magazine 
is  full,  the  top  cartridge  is  held  in  such  position  that  the  barrel,  when 
allowed  to  go  back  to  its  firing  position,  slips  over  it,  and  the  pistol  is 
loaded,  ready  for  firing.  The  lock  operates  in  a  manner  similar  to  the 
lock  of  an  ordinary  double-action  revolver.  When  the  pistol  is  fired, 
the  friction  of  the  bullet  as  it  passes  through  the  bore  carries  the  bar- 
rel forward  against  a  spiral  spring,  where  it  is  held  by  a  stop,  which 
continues  to  act  until  the  trigger  is  released.  The  empty  case  is  held 
to  the  rear  by  two  ribs  on  the  rear  of  the  frame,  which  engage  the 
rim  of  the  («ilridge  case. 

As  the  barrel  approaches  its  cxti-eme  forward  position,  the  extractor 
throws  out  the  empty  shell  and  allows  another  cartridge  to  come  up 
from  the  m^razioe.     When  the  trigger  is  released,  the  barrel  spring 
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and  the  pititol  in  ttgain  ready  for  firing.  The  caliber  of  this  weapon  is 
7.6  millimeters;  the  weight,  3  pounds,  2  ounces;  length  of  barrel,  H 
inches;  weight  of  i^rtridge,  171i  grainu;  number  of  cartridges  in  mag- 
azine,5;  weight  of  bullet,  112  grains;  powder  charge,  40  grains;  veloc- 
ity at  6'A  feet  from  muzzle,  798.6  feet  per  second;  penetration  at  S5 
yards,  0.3  inches  of  white  pine. 

To  operate  the  weapon,  it  is  loaded  by  bringing  to  full  cock,  pushing 
forward  the  barrel  by  the  aid  of  the  operating  handle,  placing  the 
cartridge  charger  in  the  special  groove  of  the  magazine  aperture,  and 
loading  the  five  cartridges  into  the  m^azine  by  a  single  prei^sure  of 
the  linger.  Upon  pressing  the  tri^er  once,  then  loaded  as  above,  and 
then  releasing  it,  one  cartridge  is  thrown  from  the  magazine  into  the 
barrel  as  it  rec^oils,  thus  making  the  weapon  ready  for  service;  press- 
ing a  second  time  discharges  the  cartridge.  This  causes  the  barrel 
automatically  to  move  forward,  ejecting  as  it  does  so  tlie  empty  shell, 
and  upon  its  recoil  it  receives  a  fresh  cartndge,  which  moves  into 
position  for  firing. 

This  weapon  has  so  far  failed  to  fulfill  required  tests  for  acceptance, 
but  it  has  many  features  desirable  in  a  war  arm. 

Several  adaptations  of  the  recoil  force  to  revolvers  have  been  made 
to  render  them  automatic,  one  of  which  is  the  Fosbery  invention,  of 
England.  The  automatic  action  of  this  revolver  is  obtained  by  allow- 
ing the  barrel  and  chamber  to  recoil  a  short  distance  in  a  slide,  this 
motion  being  utilized  by  means  of  a  fixed  stud  engaging  in  the  diago- 
nal grooves  cut  on  the  exterior  of  the  chamber  to  revolve  the  cylinder. 
The  recoil  automatically  revolves  the  cylinder  and  brings  the  lock  to 
full  cock,  leaving  the  shooter  merely  to  take  aim  and  press  the  trigger. 


FIELD  GUNS. 

According  to  the  views  of  &  noted  German  expert,  the  development 
of  modern  rapid -lire  guns  for  field  artillery  m  the  most  important 
problem  confronting  the  military  authorities  of  all  countries.  It  is 
said  that  the  British  forces  in  South  Africa  were  on  some  oct-asions 
attacked  at  ranges  of  over  11,000  yards,  and  with  some  effect,  so  that 
the  question  of  fieldpieces  of  great  accuracy  on  extreme  ranges  is  held 
to  be  important. 

A  great  foreign  field-artillery  maker  said  rcceutly  that  his  great  aim 
at  present  was  to  construct  a  field-piece  which  at  10,000  yards  would 
be  capable  of  attaining  a  very  rapid  rate  of  tire  and  of  placing  all  the 
rounds  within  a  10-meter  square;  the  gun,  after  recoiling,  to  return 
exactly  to  its  position,  so  that  little  or  no  sighting  should  be  necessary. 

The  studies  undertaken  in  Europe  to  fulfill  these  conditions  have 
resulted  in  numerous  solutions.  Every  nation  has  either  recently 
changed  or  is  now  changing  its  field-piece.  It  was  at  the  time  thought 
remarkable  that  the  Boers  should  have  been  so  well  armed,  but  when 
warwasimminent  they  purchased  extensively  in  Europe.  They  bought 
in  England  a  small  number  of  Maxim  75-millimeter  (2.95-in.)  rapid- 
fire  field  guns  and  a  large  number  of  37-milliraetcr  (1.45-in,)  auto- 
matic Maxims  (pom-poms). 

They  bought  in  Germany  some  old  pattern  mountain  guns  (Krupp), 
68.8  millimeters  (2,7-in.),  some  75-miIlimeter  (2.95-in.)  rapid-fire  field 
guns,  some  37-niillimeter  (l,4:5-in,)  rapid-fire  mountain  guns,  some 
12-centimeter  (4.7-in.)  field  howitzers,  and  some  15.5-centimeter  (ti-in.) 
siege  guns.  The  Orange  Free  Staters  had  some  75-miilimeter  (2.i)5-in.) 
Krupp  guns.  Of  these  guns  but  two  proved  themselves  remarkably 
efficient  in  the  hands  of  the  Boers.  The  6-in.  guns  proved  too  heavy 
for  transportation  and  the  futes  of  othci-s  proved  defective.  It  is  .said 
that  the  Krupp  fuse  proved  to  be  the  most  perfect  instrument  of  its 
kind. 

The  most  heard  of  field-piece,  and  one  which  seems  to  have  remark- 
ably demonstrated  its  efficiency,  has  been  the  so-c'allcd  "pom-pom." 
This  piece  is  the  37-millimetcr  (1-pounder)  Maxim  automatic  gun,  using 
metallic  cartridges  similar  to  those  used  in  small  arms,  but  of  a  cali- 
ber of  1.45  inches,  throwing  a  shell  weighing  1  pound.  This  is  not  a 
verj-  recent  gun,  however,  though  its  unexampled  success  warrants  a 


224 

slight  descnptioii  to  rocull  its  charaft^riHtica  to  mind.  The  cartridges 
aro  placed  in  a  looped  belt  attached  to  the  gun.  By  a  simple  operation 
one  of  the  cartridges  in  inserted  in  the  barrel  and  ia  fired  by  pulling 
the  trigger.  After  this  the  force  of  recoil  is  utilized  to  continue  the 
firing  automatically  as  long  as  the  belts  with  cartridges  are  supplied. 
The  first  guns  of  this  lot  fired  at  the  rate  of  about  400  a  minute,  but 
certain  alteratiotis  were  made  which  reduced  the  speed  to  300  rounds 
a  minute.  In  this  gun  the  recoil  of  the  barrel  and  it^  attachments  at 
the  instant  of  firing  performs  all  the  functions  of  extracting  the  empty 
carti'idge  case,  opening  the  breech,  cocking  the  hammer,  bringing  a 
new  cartridge  into  position,  thrusting  it  into  the  barrel,  closing  the 
breech,  and  pulling  the  trigger.  This  principle  has  been  applied  to 
the  calibers  up  to  Irt-poundcra,  but  as  semi-automatic,  a  hopper  being 
supplied  in  place  of  the  belt,  which  was  found  to  be  unsuitable.  In 
the  *J,  i*,  and  14-pounderd,  the  recoil  after  firing  opens  the  breech, 
throws  out  the  empty  (»se;  the  loadei-  then  shoves  in  another  cartridge, 
which  automatically  closes  the  breech  anJ  cocks  the  mechanism  ready 
for  retiring.     The  1  and  3-pounders  are  automatic. 

THK  BOEH  PI£LD  flL'N. 

This  is  a  French  gun.  The  caliber  is  75  millimeters  (3.95-in.). 
Thei-e  are  no  trunnions,  but  ridges  arc  formed  on  the  lear  covering 
which  slide  in  the  cradle  on  the  carriage.  Various  projections  serve 
to  attach  it  to  the  hydi'aulic  rams  which  check  the  recoil,  and  two 
others  are  secured  to  strong  spii'al  springs  to  shove  the  gun  back  into 
position  after  firing.  A  central  lower  projection  is  for  the  attachment 
of  the  deflection  gear,  by  which  the  gun  can  be  pointed  laterally 
through  a  small  angle  without  moving  the  carriage.  A  sight  plane  on 
the  breech  for  the  quadrant  is  provided  for  use  when  firing  at  long 
ranges  and  when  the  target  can  not  be  seen. 

The  breech  mechanism  is  the  interrupted  screw  for  use  with  fixed, 
quick-firing  ammunition  in  brass  cases;  it  has  an  automatic  extractor  ' 
and  firing  pin.     The  rifling  has  24  grooves. 

The  cradle  in  which  the  gun  slides  is  pivoted  to  the  axle-tree  of  the 
carriage  and  is  elevated  or  depressed  by  means  of  toothed  sectors 
worked  by  handle  and  worm.  The  ci-adic  also  carries  the  two  nun 
cylinders  filled  with  glycerine,  which  check  the  recoil,  and  the  two 
gun  carriers  which  force  the  gun  back  to  the  forward  position.  The 
recoil  of  the  whole  carriage  is  prevented  by  means  of  the  spade,  which 
can  be  let  down  and  digs  into  the  ground  when  the  gun  is  fired,  and 
a  strong  spring  sends  the  carriage  forward  again  after  fifing.  The 
spade  is  fastened  up  out  of  the  way  for  traveling.  The  brake  can  be 
used  to  check  recoil  on  hard  ground  or  rocky  ground,  when  the  spade 
would  not  act.  The  fore  sight  and  the  holder  for  the  rear  sight  are 
both  remoiable  and  are  kept  in  jKwition  by  springs.     The  rear  sight 
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is  raised  l>y  means  of  a  i-a«^'k  uiid  pinion  und  haM  a  deflct-tion  leaf,  and  a 
spirit  level  a.s  &n  aid  to  i-upid  laying  when  the  sight  in  fixed. 

For  indirect  iiring  a  serviceable  and  pttrong  quadrant  in  used,  which 
reads  to  Diinutetj  by  a  simple  device  of  moving  a  runner  alon^r  the 
i-adius  bar.  If  the  obiect  or  line  of  fire  can  be  seen,  the  diret^tion  is 
obtained  by  means  of  a  plumb  line,  but  if  not,  the  direction  scale  is 
used. 

The  projectiles  are  shrapnel,  common  shell,  and  case  shell.  The 
fuses  are  a  time  and  percussion  fuse,  called  by  the  Dutch  a  double- 
working  fuse. 

The  fire  composition  channel  conuistH  of  a  long  lead  tube  filled  with 
composition,  wound  spii-alty  near  the  outside  of  the  coned  ring;  by 
this  means  a  delicate  adjustment  and  long  time  of  burning  cun  bo 
obtained. 

TDK  KHKHAKUT  PIEUI  UVK. 

The  IJritish  Government,  profiting  by  their  experiences  in  the  South 
African  war,  are  I'apidly  pur^hing  forward  their  scheme  for  re-arming 
the  artillery.  They  have  ordered  120  of  the  new  rapid-fire  Ehrhardt 
and  about  the  same  niiml>er  of  the  latest  Elswick  field  guns. 

These  guns  are  of  two  calibers — the  14-pounder,  which  tires  a  pro- 
jectile slightly  under  3  inches  in  diameter,  and  the  other,  which  car- 
ries a  projectile  slightly  over  3  inches. 

The  gun  is,  approximately,  7  feet  6  inches  long;  30  oalilwrs;  3  inches 
clear  in  the  bore;  28  shallow  grooves,  and  is  very  slightly  chambered 
out  at  the  breech.  It  is  said  to  \>e  of  nickel  steel,  Ehrhardt  prot^css, 
tube,  and  jacket. 

The  weight  of  the  gun  is  8i  hundredweight;  the  carriage  ivpresonts 
lUJt  hundredweight,  and  the  limber,  with  ibs  tK)mpleincnt  of  32  rounds 
of  ammunition,  about  15  hundredweight.  There  is  also  an  ammunition 
cart  (tarrying  lUO  rounds  and  weighing  a  ton  and  »  half. 

The  ballistic  energy  of  this  gim  is  good.  A  projectile  wcigliing 
about  14  pounds  is  discharged  at  a  velocity  of  1,740  feet  per  second. 
At  3,300  yards  the  velocity  diminishes  to  i*t>5  feet  per  second.  With 
the  larger  gun  greater  velocity  is  attained,  resulting  in  a  flatter  tra- 
jectory and  greater  aecui-acy.  The  rapidity  of  fire  is  about  16  shots 
per  minute. 

It  is  considered  that  the  greatest  effect  obtained  with  this  gun  is  in 
using  shrapnel.  The  Ehrhardt  shnipnel  is  Ixjred  out  of  white-hot 
special  sttiel,  and  then  drawn  through  successive  naiTow  rings  to 
toughen  the  metal  and  to  render  it  more  elastic  with  comparative 
lightness.  Each  shi'apnet  is  tilled  with  300  hard,  polished  lead  bullets, 
each  weighing  about  a  thii-d  of  an  ounce.  There  avg  also  two  shells, 
one  with  thin  walls  and  a  large  charge  of  high  explosive  for  mine 
effect,  and  another  of  thicker  walls  and  smaller  bursting  charge.  The 
projectiles  are  stowed  in  rattan  baskets  and  sheet-steel  chests.  The 
1252—01—1.7 
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fiLsos  arc  of  alum  in  mil  hIIov  and  double  ai-tin^;  are  reflated  1>y  hand 
without  any  mechanical  assiatant'c,  the  burning  period  being  twenty- 
one  socond.s,  Hufficient  to  make  them  effective  at  a  range  of  about  (>,560 
yards.  It  is  claimed  that  the  maximum  i-apiditr  of  fire  with  shrapnel 
would  concentrate  a  ceaHelcss  Mtreani  of  5,000  bullet-j  a  minute  upon 
any  desired  area.  These  guns  are  Nighted  up  to  16  degrees  elevation, 
which  givw  them  a  range  of  8,00(»  yards  with  great  accuracy.  The 
gun  ditfeift  from  the  existing  types  in  the  ase  of  strong,  seamless  steel 
tubcH,  which  are  manufactured  1)y  a  special  process,  instead  of  using 
t^olid  muUil  for  the  carriage  and  mountings,  thus  giving  a  minimuiu  of 
weight  with  a  maximum  of  strength. 

The  short  service  trial  of  these  pieces  with  the  British  artillery  has 
developed  that  the  mountings  are  altogether  unequal  to  the  »:train 
bi-ought  upon  them  during  the  absorption  of  the  shock  of  recoil.  The 
absoi'ption  itself  has  Wen  perfect,  but  the  effect  of  its  action  upon  the 
carnage  is  most  disastrous:  axlctrees  have  doubled  up  and  wplit  into 
fr^mcnts,  the  majority  of  the  fragments  l)cing  at  the  center,  where 
the  <tenti-al  i)ivot  of  the  gun  Iwd  passes  througii;  the  wheels  also  have 
devoloiKHl  de<'ided  signs  of  weakness,  and  many  carriages  have  had  to 
be  sent  to  Woolwich  for  repair.  There  has  been  a  decided  eisoapc  of 
gafl  at  the  breech,  but  this  can  l>c  remedied.  These  defects  are  due  to 
manufacture  and  not  to  the  nature  of  the  gun. 

The  gun  is  not  capable  of  quick  dismounting  in  it*"  present  design. 

The  enei'gy  of  recoil  is  ahsorl>cd  by  a  hydraulic  brake.  There  are 
two  iK)Woi-fiil  rings  shrunk  on  the  l)ody  of  the  gun,  one  of  which  is 
close  to  the  nnizzle  and  the  other  not  quite  halfway  I)etween  the  muzzle 
and  the  breech.  These  Itands  are  asstK'iated  with  seating^  and  slides 
which  run  easily  Uukward  and  forward  within  ways  fonned  by  the 
steel  edges  of  the  trough,  which  is  beneath  the  gun,  and  of  similar 
length.  Within  the  ti-ough  is  a  quadruple  spring  in  five  lengths,  so 
that  there  arc  twenty  springs  in  all,  connected  by  washers  with  hollows, 
one  on  cither  side.  The  springs  suiToiind  a  hydraulic  recoil  cylinder, 
also  necessarily  within  the  trough  and  almost  aw  long.  Within  the 
cylinder  is  a  piston  pieivcd  with  holes,  working  backward  and  for- 
ward in  a  bath  of  glycerine,  and  having  it*  piston-rod  head  secured  to 
the  front  end  of  the  trough.  The  i-ecoll  cylinder  is  secured  in  front 
to  a  plate  proje<-ting  downward  from  the  forward  gun  ring  and  slide, 
before  alluded  to,  and  the  piston  rod  passes  through  this  plate.  Thus, 
when  the  gun  recoils,  the  projecting  plate  carries  back  the  recoil  cyl- 
inder along  the  piston  rod,  forcing  the  glycerine  through  the  holes  in 
the  piston,  !ind  at  the  sanie  time  compi-essing  the  springs  i^ainst  the 
rear  end  V>f  the  trough.  The  recoil  varies  from  37  inches  to  47  inches, 
but  the  avenige  run  buck  of  the  gun  is  aliout  41  inches,  or  about  half 
the  length  of  the  recoil  cylinder.  This  arrangement  is  sufficient  to 
absorb  all  the  energy  of  the  recoil  of  the  gun  at  any  angle  of  eleva- 
tion iii>  to  10  degiHiCs. 
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The  action  of  the  springs  is  perfectly  uniform,  the  hollow  waahers 
between  the  five  seta  .sliding  backwanl  and  forward  within  the  uteel 
trough,  which  they  fit  pi-ecisely. 

The  breech  gear  of  the  new  guns  is  very  simple  and  strong,  the 
lever  being  upiight,  a^  in  the  recent  Elswick  examples,  and  opening 
the  breech  by  a  single  movement.  Instead  of  a  sciew  half  coned  and 
half  cylindrical,  its  shape  is  that  of  a  truncated  cone.  The  ezti-actor 
is  actuated  by  two  wedge-shaped  projections  close  to  the  hinge  of  the 
breech  piece,  which  engage  with  similar  movable  projections  on  the 
right  side  of  the  gun,  forcing  out  the  extractor  with  consideiiible 
energy. 

There  is  a  wedge-shaped  steel  head  at  the  end  of  the  tiring  lanyard, 
ivbich  forces  baek  the  spring  of  the  striker  by  the  a<:tionof  the  wedge 
against  it,  and  letting  it  go  with  a  jerk  directly  the  thick  end  pajiscsa 
shoulder  in  the  same.  A  stud  beneath  turns  the  geai'  from  "  safety" 
to  the  "firing  position"  at  will.  An  excellent  contrivance  at  the 
extremity  of  the  striker  may  prevent  many  an  accident:  a  rebound 
spring,  attached  to  a  loose  sleeve  at  the  end  of  the  striker,  brings  back 
the  point  well  within  the  face  of  the  breechblock  after  the  striker  has 
been  forced  forward  by  the  mainspring,  so  that  the  normal  position 
of  the  point,  even  after  the  gun  has  been  loaded,  is  within  the  face. 
-Many  a  premature  fire  has  occurred  through  the  projection  of  a  firing 
pin,  when  very  rapid  firing  is  going  on. 

The  trail  of  this  gun  is  cylindrical  and  of  ordinary  length  in  its 
normal  condition,  but  by  holding  the  hinged  handspike  finnly  and 
jjetting  the  gun  run  forward  at  the  wheels,  the  trail  telescopes  out 
until  it  is  double  its  ordinary  length.  At  the  end  is  a  wide  and  pow- 
erful spade,  and  from  this,  at  ordinary  elevations,  say  6  or  7  degrees, 
the  elongated  trail  is  almost  io  the  direction  of  the  gun  itself,  the  line 
of  recoil  being  exactly  in  a  line  with  the  trail,  which  is  rigidly  secured 
by  the  spade.  This  small  angle  eliminates  jump.  There  ia  also  an 
ordinary  steel  brake,  with  a  hand  wheel  to  work  it,  which  completely 
locks  the  wheels  of  the  gun.  This  trail  is  shortened  on  the  march 
and  lengthened  out, for  firing. 

THE  SWISS  FIELD  flVN. 

It  is  said  that  the  Swiss  Crun  Committee,  after  an  exhaustive  series 
of  trials,  rejected  the  Crcusot  and  Ehrhardt  guns  and  adopted  a  Krupp 
gun  with  a  Swiss  carri^e. 

The  caliber  of  this  piece  is  75-milliracters  (:i,!t5-in,).  has  a  length 
of  30  calibers,  and  is  made  of  nickel  steel;  it  has  28  right-handed 
grooves. 

The  gun  itself  is  composed  of  a  tube  and  rear  jacket.  At  the  rear, 
the  jacket  is  piolonged  beyond  the  tube  to  form  the  breech.  The 
entire  left  part  of  this  extension  iw  cut  away  to  admit  loading.  The 
breech  sleeve  carries  at  the  right  a  sleeve  for  the  sight.    The  trunnions, 


perpcii(li(:iilar  to  the  Hxia  of  the  gun,  are  vaat  in  one  piece  with  the 
jacket;  on  the  ri}^ht  trunnion  ia  the  front-t^ight  niatw,  into  which  the 
front  sijfht  is  s<;rewcd.  The  charte  of  the  gun  ends  in  a  slight  swell  of 
the  muzzle.  The  rear  in  a  curved  sight,  with  level  of  the  Corrodi 
plan.  The  sleeve  of  the  sight  is  slightly  inclined,  to  coiiipeDi«te  for 
the  drift.  A  flat  breech  wedge,  Leitwell  system,  closes  the  breech; 
it  opens  to  the  right,  facilitating  the  loading,  which  is  done  from  the 
left.  The  gas-checking  is  accomplished  by  the  metallic  rim  of  the  car- 
tridge i-ase. 

The  lanyard  i,H  hung  before  Ujo  first  shot  and  during  the  firing  to 
the  eye  of  the  firing  spring  of  the  trigger  at  the  front  of  the  block. 
The  trigger  is  a  repeater;  that  is,  it  can  bo  i-ecocked  in  case  of  miss- 
fire  without  opening  the  breech.  The  spring  of  the  tiring  pin  is  not 
armed  until  just  before  firing.  An  extractor  in  the  breechblock  auto- 
matically eject'*  the  cartridge  case  upon  opening  the  breech. 

The  breech  opens  and  clases  in  one  motion.  A  hand  safety  catch  is 
atta<^'hed  to  the  block  which  keeps  the  piece,  though  loaded,  from 
being  fired,  or  the  breech  from  being  opened,  so  that  the  piece  can  be 
safely  moved,  loaded. 

The  carriage  is  a  rigid,  trail-spade,  spring-return  carriage.  The 
brackets  of  angle  steel  are  joined  alwut  the  middle  of  their  length  by 
a  transom  to  which  is  attached  the  rod  of  the  Belleville  spring  shaft 
from  the  spado,  and  this  is  attached  at  the  other  end  to  the  trail  by  a 
broad  curved  plate  forming  a  shoe,  and  provided  at  the  rear  with  a 
lashing  ring.  The  spring  is  compressed  by  the  recoil,  and  its  expan- 
sion, af'er  the  recoil  is  spent,  tarries  the  gun  back  to  the  firing  posi- 
tion.    The  lower  part  of  the  carriage  is  rigid. 

The  gun  r-^sts  on  the  carriage  by  means  of  a  little  mount  pivoting 
around  a  vertical  axis  and  susceptible  of  a  lateral  train  of  3  degree 
each  aide  of  the  axis.  This  movement  is  controlled  by  a  bandwheet  on 
the  left  of  the  mount.  A  handwbeel  at  the  right  serves  for  the  eleva- 
tion. The  carriage  has  a  footatcp  and  two  support  frames  for  the 
gunners  standing  on  the  step. 

The  wheels  have  a  road  brake,  worked  by  a  screw  and  a  handwheel 
on  the  left  of  the  piece  at  the  hand  of  the  gunner  mounted  on  the  foot 
step.  The  brake  can  also  be  used  a-f  a  firing  recoil  brake,  if  for  any 
reason  the  trail  spade  does  not  work. 

The  return-spring  trail  spade,  folding  back,  turns  around  an  axU 
carried  by  two  supports  fixed  on  the  bi-ackets.  On  marches  on  very 
uneven  ground  the  trail  spade  is  folded  Imck  upon  the  brackets.  On 
firing,  the  entire  piece  recoils  upon  the  spade,  which  holds  firmly, 
compressing  the  springs  of  the  shaft.  Their  extension  operates  the 
return  to  battery. 

The  gun's  ci-ew  comprises  a  chief  of  piece  and  5  gunners. 

The  No.  1  on  the  right  works  the  breech,  aims,  and  fires.     No.  2  is 
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bis  assistant.  The  tirst  number  on  the  left  in  the  loader.  The  other 
numbers  set  the  fuse  of  the  shrapnel  and  supply  the  piece. 

Three  men  can  serve  the  piece  if  necessaiy.  The  ammunition  is 
shrapnel.  High  explosive  .ihell  can  also  bo  used,  but  is  not  yet  -lup- 
plied.  The  shrapnel  is  of  steel,  base  fuse,  with  a  base  expansion  ring. 
The  biTifw  cartridge  case  has  a  screw  base  primer  and  contains  a  charge 
of  about  1  pound  of  smokeless  powder.  The  cartridge  caae  can  be 
used  a  dozen  times  for  recharging.  The  double-action  fuse  is  grad- 
uated correspondingly  to  the  sight  up  to  5,600  meters. 

The  limber  of  the  piece  and  that  of  the  caisson  are  identical;  wheels 
of  the  same  dimensions;  the  spokes  and  rims  are  of  wood,  the  hub  of 
iron. 

The  ammunition  boxes  open  to  the  rear.  The  lid  folds  back  from 
up-down,  in  the  form  of  a  table. 

The  boxes  contain  40  rounds,  packed  by  fours  in  a  I'attan  basket,  in 
two  layers  of  two  each.  The  cartridges  are  placed  in  a  case  of  jute. 
The  boxes  have  at  the  rear  a  frame  t6  carry  the  nien's  kita.  Three  of 
the  crew  mount  on  the  ammunition  boxes.  The  step  is  provided 
with  a  foot  rest.  The  boxes  are  of  sheet  iron.  The  ammunition 
carriage  has  a  single  ammunition  box  opening  to  the  front,  containing 
56  rounds  in  two  rows  of  seven  baskets.  The  rear  of  the  box  has  a 
table  to  receive  the  kits  of  the  men.  The  ammunition  carriage  mounts 
three  men,  and  has  a  brake.  The  battery  has  an  ammunition  cart  of 
a  new  model. 

The  weight  of  the  gun  and  breech  mechanism  is  700  pounds;  of  the 
piece  in  battery,  1,824  pounds;  of  the  gun  and  limber,  without  crew, 
3,384  pounds;  of  the  loaded  caisson,  without  crew,  3,368  pounds;  it 
requires  six  horses.  The  extreme  elevation  is  18  degrees;  extreme 
depi'ession,  12  degrees;  the  weight  of  the  cartridge,  complete,  is  17.3 
pounds;  the  shrapnel,  14pounds;numl)erof  ballsinthcshrapnel,  240,  of 
192  grains;  the  charge  i.s  a  little  over  1  pound.  The  rate  of  fireisfi-om 
9  to  10  shots  per  minute;  the  initial  velocity,  1,640  feet  per  second, 
and  the  extreme  i^ange  of  fuse  6,100  yards. 

The  width  of  the  carri^e  is  4^  feet,  and  the  axle  is  3  feet  above 
ground. 

IL'STRIIN  EXPKKINIINTAI.  OKS. 

Austria  is  experimenting,  having  supplied  her  artillerj'  with  three 
hatt«ries  of  six  pieces  each  of  the  76.5-miIlimoter  forged  bronze  gun.s, 
system  Von  Tiele;  two  or  three  batteries  of  the  .Skoda  nickel-steel 
guns;  al.so  some  10.5-centimcter  Held  howitzeru;  a  nipid-tire  mountJiin 
batt«ry  of  72-niillinieter.-^,  and  one  battery  of  three  or  four  pieces  of 
Ehrhardt  guns. 

Howitzers  seem  to  he  forming  a  part  of  the  iield  artillery  of  all 
nations;  one-third  of  the  ann  is  intended  to  be  of  howitzers.  Russia 
led  the  way  with  a  6-in,  field  howitzer;  Fnince  first  intro<hieed  a 
4.75-in.,  whieh  has  since  laien  changed. 


TiE  6EK11N  FIELD  OVU, 

Germany  has  now  come  to  a  3.03-iii.,  27-caIiber,  nickel-steel  prun, 
weighing  7.7  hundredweight,  6  feet,  8  inches  lonjr,  32  grooves,  in 
which  the  fermuture  requires  two  motiontt,  and  contains  cocking, 
firing,  and  extracting  me<^'hanbm.  The  tangent  .sight  is  a  sight  and 
clinometer  combined,  graduated  up  to  5,470  yards,  but  elevation  up  to 
8,750  yardn  i^  obtained  by  quadrant.  The  gun  can  be  traversed 
through  an  arc  of  4  degrees  each  side,  independently  of  the  carriage. 
The  rate  of  fire  in  a  little  over  8  rounds  per  minute.  The  muzzle 
velocity  U  1,525  feet  per  second.  The  weight  of  the  projectile  is  16 
pounds. 

The  brake  is  a  wire-rope  brake  and  a  spur  under  the  point  of  the 
trail.     This  gun  mount  has  a  decidedly  big  jump  on  firing. 

The  shell  and  cartridge  are  separate;  the  projectiles  are  shrapnel 
with  300  bullets,  and  a  high  explosive  shell,  both  of  steel;  length,  3.8 
calibers;  weight,  15  pounds;  provided  in  baskets. 

The  shrapnel  has  it*>  bursting  charge  in  the  base;  a  double-action 
fuse  is  employed,  marked  up  to  5,468  3"ards. 

The  weight  of  the  gun  and  limber,  packed,  without  men,  is  33i 
hundredweight. 

The  Germans  ah-o  have  a  field  howitzer,  98;  carriage  and  limber  of 
steel;  <-alibcr,  4.13-in.;  between  11  and  12  calilwrs  long;  a  one-motion 
fermature,  with  the  usual  cocking,  firing,  and  extracting  mechanism. 

The  ordinary  tangent  sight  is  used  and  a  quadrant  l>esidcs;  no  inde- 
pendent traverse. 

The  nm/zlc  velocity  is  984  foot-seconds.  The  brake  is  the  same  aa 
that  of  the  field  gun. 

The  principal  projectile  is  a  high  explosive  shell  of  35  pounds,  a 
picric  acid  Inu-ster;  there  ia  also  a  shrapnel  of  30  pounds,  500  balls, 
double-action  fuw,  marked  iip  to  6,125  yards,  which  can  be  set  for 
delayed  lu-tion,  when  mine  effect  is  di'sired. 

The  weight  of  the  howitzer  and  limber,  pm'kcd,  without  men,  is  39i 
hundredweight. 

THE  BEL«IA>'  riELD  01'N. 

Belgium  has  adoptwl  the  Nordonfelt  field  gun:  caliber,  75-nii  11  {meters 
(2.it.'')-in.);  30  calihei-s  long:  24  gr(X)ves,  incrensing  twist:  weight  of 
projectiles,  14.33  pounds.  The  shrapnel,  with  cartridge  case  com- 
plete, weighs  18.1  jwunds.     The  initial  velwtty  is  1.722  foot-seconds. 

The  gun  is  coniiwscd  of  tul>e,  jacket,  and  key  ring.  The  breech 
mechanism  is  an  eccentric  screw  lodged  in  the  jai-ket.  Atta<'hed  to 
the  jacket  is  a  vertical  pivot  aitmiid  which  the  gun  can  bo  given  its 
horizontal  tnun. 

The  caiTiagc  h)Ls  two  steel  side  fiiunes.  a  holhiw  axle  of  nickel  steel, 
and  a  cnidle  in  which  the  gun  rests.     The  cnidle  has  horizontal  trun- 
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Qions  resting  in  bearings  on  the  side  frameft.  At  one  end  of  each  side 
frame  is  a  shoe,  joining  the  two  frames.  A  handwheel  under  the 
gun  gives  vertical  train,  and  a  side  wheel  to  the  left  of  the  breech  gives 
horizontal  train  to  3  degrees  each  side.  The  vertical  range  is  from 
18  degrees  elevation  to  5  degrees  depression.  The  wheel  brake  consists 
of  two  shoes,  on  which  the  wheels  mount  on  firing.  These  shoes  are 
joined  to  the  axle  of  the  carriage  by  eccentric  arms  and  to  one  another 
by  a  steel  tube;  they  have  also  spurs  which  grip  into  the  ground. 

The  eccentric  arms  carry  a  column  of  Belleville  springs,  which 
renders  them  elastic,  in  order  to  compensate  for  irregularities  in 
dimensions  and  to  assist  the  shoes  to  grip  the  tires. 

The  chains  are  fixed  to  the  trail  end  by  means  of  a  spii-al  spring, 
which  limits  the  forward  movement  of  the  shoes  and  helps  to  pull 
forward  the  carriage  when  the  recoil  is  ended. 

The  shoes  are  wedge-shaped,  forming  an  inclined  plane,  down  which 
the  gun  has  a  tendency  to  run  back  to  the  firing  position.  En  route, 
the  bmke  is  lifted  and  attached  to  the  trail  by  hooks  on  each  side.  It 
is  claimed  that  this  brake  clle<!tually  checks  the  recoil  of  the  gun  and 
returns  it  to  battei'j'  independent  of  the  condition  of  the  ground,  and 
works  on  hard  ground,  where  no  spade  nor  spur  can  grip.  No  sti-ain 
is  apparent  to  the  carriage. 

The  distance  between  the  sights  is  one  meter.  The  rear  sight  is 
carved  in  a  circle,  the  center  of  which  is  the  front  sight,  and  it  is 
supplied  with  a  water  level.  This  slides  in  a  sleeve  and  is  graduated 
in  degrees  and  in  thousandths  of  the  distance  between  the  sights. 
The  water  level  can  be  turned  through  1^  degrees,  six  on  each  aide  of 
the  horizontal;  it  gives  the  inclination  of  the  ground  and  can  l>c  used 
for  indirect  laying  of  the  gun  vertically,  if  objects  become  invisible. 

The  limber  consists  of  a  frame  of  angles  which  curricti  a  metallic 
case  containing  ammunition  boxes.  The  body  is  of  sheet  stoe!,  tightly 
closed,  the  inside  being  arranged  to  receive  ten  ammunition  boxes, 
which  are  guided  on  the  top  and  bottom  by  brass  angles.  The  door 
opens  at  the  top,  drops,  and  forms  a  handling  table.  Each  box  con- 
tains four  cartridges  complete,  and  can  be  caiTicd  by  one  man. 

An  ammunition  wagon  and  limber  complete  this  outtit  for  horse 
artillery. 

The  weight  of  the  carriage  with  complete  equipment  is  t,-2^S  pounds, 
and  with  gun  2,028  pounds.  The  limber  with  ammunition  complete 
weighs  1,739  pounds. 

THE  DABXlNClEB-niLZUN  FIELU  (Jl'.\. 

This  gun  is  made  in  two  calibers,  70  and  76-millimcters  (2,76  and 
2.95-in.),  and  in  heavy  and  light  types  for  each  caliber.  The  Tight 
75-millimetcr  type  weighs:  the  gun,  al)out  7iXI  pounds;  the  gim  and 
carriage,  about  2,(KJ0  pounds;  the  limbt^r,  loaded,  1,300  jK^unds,  and 
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the  ammunition  wi^fon,  loaded,  3,40(1  pounds.  The  projectile  weighs 
1+.3  pounds,  and  the  initial  velocitj'  is  1,720  feet  per  second. 

Fi-om  12  to  15  aimed  roundu  can  be  fired  in  a  minute,  and  20  unaimed. 

The  gun  in  composed  of  an  inner  tube,  a  jacket  with  trunnions,  and 
a  hrce<-h  ring.  The  breech  mechanism  is  on  the  Darmancier  system, 
with  interrupted  s<tow  threads.  There  are  two  types  adapted  for 
metallic  and  nonmetallic  cartridges.  For  the  former,  the  breech 
mecbanism  is  operated  in  two  movements  for  opening  and  closing:  the 
latter  type  has  a  one-action  mechanism. 

The  parts  include  the  hinged  breechblock  and  levers,  firing  mechan- 
ism, and  safety  device  to  prevent  premature  fire. 

In  the  two-movement  mechanism  the  operating  lover  is  on  an  axis 
parallel  to  that  of  the  gun,  and  by  turning  it  through  180  degrees  from 
left  to  right  the  block  is  turned  through  60  degrees,  unlocking  and 
lifM'rating  it. 

The  second  movement  turns  the  block  around  on  its  hinges.  The 
striker  is  also  set  at  .safetj'  and  the  cartridge  case  ejected.  In  closing, 
the  operations  are  reversed.  The  main  part  of  the  gun  carriage  con- 
sists of  a  hollow  steel-plate  girder,  a  steel-plate  trail,  and  an  anchor. 
Powerful  wheel  brakes  are  provided  to  assist  the  immobility  of  the 
gun  during  tire.  The  cradle  is  of  cast  steel  and  is  attached  to  the  main 
frame  by  a  vertical  pivot  at  the  back.  This  makes  a  secure  connection 
and  at  the  same  time  provides  a  convenient  means  of  making  the  fine 
adjustments  of  the  gun  in  lateral  training.  The  movement  is  con- 
trolled by  a  ci-ank  and  gearing.  The  gun  can  be  trained  through  4 
degrees  on  each  side  of  the  axis  of  the  mounting  without  displacing 
the  trail.  The  range  of  vertical  tire  is  from  ^0  degrees  elevation  to 
6  degrees  depi-ession,  the  usual  screw  gear  being  employed. 

The  chaimteristic  feature  of  this  piece  is  the  recoil  arrangements. 
A  long  recoil,  about  30  inches,  is  provided  for  to  avoid  sudden  strain 
on  the  structure. 

All  parti*  of  the  mounting  are  free  to  recoil  except  the  hydraulic 
buffer,  which  is  placed  between  the  outside  plates  of  the  trail,  the 
front  end  of  the  buffer  piston  being  Jixed  to  the  front  end  of  the 
mounting,  and  to  the  rear  end  of  the  buffer  is  attached  a  strong  spade. 
The  trail  is  of  special  form  and  length,  so  as  to  slide  back  freely,  all 
jump  Iwing  thereby  avoided.  On  fii'ing.  the  spade  is  forced  into  the 
ground  and  arrests  all  movement  rearward,  but,  the  trail  being  free 
to  move  to  the  rear,  the  piston  is  forced  into  the  buffer,  at  the  same 
time  compressing  a  powerful  spring  aurrounding  the  cylinder.  After 
recoil,  when  the  spring  reas-serts  itself,  it  runs  the  gun  forward  into 
firing  position.  This  counter-recoil  apparatus  may  bo  either  a  spring 
or  an  air  chamber.  If  required  the  hydraulic  buffer  can  be  removed 
in  about  a  minute.  The  mounting  may  then  l)o  used  as  an  ordinary 
field  carriufrc,  the  rewil  Iw-iiig  checked  hy  means  of  the  ordinary  shoe 
brakes. 


The  uhmpnel  fired  by  this  weapon  contains  294  balls.  Steel  shells 
are  employed  with  time  and  pereussion  fuses.  The  fore  train  carries 
32  to  40  rounds  of  ammunition  and  the  after  tiairi  from  60  to  72 
rounds,  depending  on  the  type  of  gun,  heavy  or  light. 

The  Spanish  Government  has  finally  adopted  this  mount  ae  being 
most  suited  to  the  general  conditions  existing  in  that  country.  The 
gun  used  in  connection  with  the  mounting  iw  a  Vickers- Maxim,  using 
fixed  ammunition. 

THE  HEW  ITILUN  riBLD  WV. 

The  Revue  d''Artillerie  states  that  the  Italian  Grovemment  has 
ordered  540  new  guns  for  their  field  artillerj-. 

This  gun  m  said  to  be  a  Krupp  with  the  Swiss  carriage.  The  gun 
ie  of  steel;  caliber,  75-millimeters  (2.95-in.);  36  calibers  long;  a  pro- 
jectile of  13.4  pounds;  initial  velocity,  1,660  feet  per  second.  The 
gun  weighs  700  pounds;  with  carriage  and  ammunition,  3,400  pounds. 
Its  effective  range  is  7,600  yards.  Its  rate  of  fire  is  about  10  shots 
per  minute.  These  guns  are  to  be  built  complete  in  Italy,  the  material 
to  be  furnished  by  the  Terni  Works,  and  the  work  to  be  done  in  the 
arsenals  of  Maples  and  Turin. 


This  gun  is  of  75-miIlimeterH  (2.95-in.),  weighs  805  pounds,  the 
gun  and  carriage  weighing  2,160  pounds.  The  projectiles  are  a  melin- 
ite shell  and  a  shrapnel,  14.33  pounds,  300  balls.  The  initial  velocity 
18  1,650  foot-seconds.  Fixed  ammunition  is  used,  the  rate  of  fire  being 
about  15  rounds  per  minute. 

The  piece  is  of  nickel  steel,  a  tube  and  ja^tkct.  Lugs  on  the  jacket 
take  the  piston  rods  of  the  recoil  brake  and  that  of  the  recuperator. 
A  series  of  hoops  strengthen  the  chase.  The  jacket  and  chase  hoops 
are  bo  shaped  as  to  present  two  long,  continuous  projecting  blades,  one 
on  each  side,  which  guide  the  piece  in  the  cradle  during  recoil.  The 
breech  motion  is  one-motion,  circular,  with  automatic  extractor  and 
cocking  arrangement;  with  safety  attachment  for  missfires  and  pre- 
mature fires.  The  lanyard  is  short  and  hangs  on  the  left  side  of  the 
breech.  The  carriage  has  two  trail  spades,  one  snmll,  permanently 
lixed,  and  a  larger  one  for  soft  ground,  attached  so  as  to  remain  idle 
on  the  upper  side  of  the  trail  or  to  revolve  down  into  platre. 

The  truncated  cradle  in  which  the  gun  reste  is  a  single  piece  of 
forged  steel  and  comprises  trunnions,  slides,  brake  cylinder,  reservoir, 
and  cylinder  of  recuperator. 

A  piece  of  cast  steel  forming  the  head  of  the  carriage  body  carries 
a  cylindrical  boop  which  slides  easily  along  the  axle  for  direction 
pointing. 

The  brackets  have  raised  edges  and  arc  united  liy  channel  plates 
and  traasoius;  those  brackets  and  the  tmil  taiTy  the  road  and  tiring 
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brukes,  Hoats  for  ^nners,  elevating  and  direction  gear,  lunette,  trail 
handles,  and  places  for  attacbinj^  equipments.     The  axle  is  of  tem- 
pered gun  steel,  and  carries  a  ratchet  for  the  pointing  gear.     Ilie  I 
wheels  hare  wood  rims  and  spokes  and  ribbed  bronze  hub«.    The  '. 
pointing-direction  gear  is  a  handwheel  on  the  left  of  the  piece;  the  | 
elevating  wheel  is  on  the  right.  ! 

lUCHINE-HtlN  SEL-tlONB. 

Abroad  mounted  machine-gun  sections  are  being  attached  to  certain      ! 
infantry  battalions.     Thiu  hnrs  been  done  in  the  German  army,  where, 
it  is  rejKjrted,  they  propose  to  increase  the  present  proportion  of  this 
arm. 

Heretofore  the  difficulty  has  been  the  noninter changeability  of  the 
ammunition  with  that  of  the  small  arm,  the  ammunition  of  perhapii 
exactly  identical  calil>er  not  l>eing  suitable  for  the  machine  gun, 
because  of  la«;k  of  structural  strength,  the  machine-gun  mechanism 
requiring  heavier  made  ca.ses. 

It  is  now  reported  by  the  newspapers  that  this  defect  has  been  over- 
come abroad,  where  a  manufactory  has  succeeded  in  making  a  cart- 
ridge case  which  fulfills  the  ballistic  i-equireuients  of  both  anus  and 
which  docs  not  tear  when  used  iu  the  inachiue  gun. 


TARGET  PBACTICE. 

The  question  of  good  shooting  in  now  regarded  as  of  paramount 
importance  by  every  nation  which  posaesaey  war  ships.  Naval  battles 
are  decided  by  the  accuracy  and  rapidity  of  firing  more  than  by  auy- 
tbiug  else.  The  accounts  of  the  battle  of  Santiago  and  of  that  of  the 
Talu  show  the  terrible  effect  of  modern  ordnhnce  when  the  deadly 
shell  finds  its  mark.  Fires  are  started  wherever  shells  strike  the  wood- 
work, and  men  are  driven  from  their  batteries  by  the  hail  of  projectiles 
from  the  guns  of  the  secondary  armament. 

The  leading  navies  of  the  world  are  paying  great  attention  to  the 
subject  of  target  tiring,  and  various  plans  and  schemes  are  evolved  to 
better  the  results  and  also  to  make  conditions  conform  to  those  of 
actual  combat  on  the  sea;  actual  hits  only  count,  and  rapidity  of  fire 
figures  largely  in  the  result. 

In  the  French  navy  long-range  target  practice  has  been  the  rule  for 
some  time.  Fi-ench  oflBcers  long  ago  realized  that  battles  in  the  future 
will  not  be  fought  merely  at  2,000  yards — the  favorite  practice  i-ange — 
but  at  the  very  utmost  limit. 

Their  idea,  according  to  the  technical  papers,  seems  to  be  that  it  is 
doubtful  whether  ships  in  the  future  will  ever  get  inside  2,000  yards, 
save  hy  accident,  that  being  the  torpedo  zone  and  also  the  zone  at 
which  armor  is  likely  to  fail;  that  at  6,000  or  8,000  yards  the  heavily 
armored  ship  will  feel  the  advantage  of  her  armor  and  the  fast, 
lightly  protected  craft  get  most  benefit  out  of  her  speed ;  and  that  it  is 
at  long  range  that  the  lucky  shot  will  be  made,  and  the  lucky  shot  is 
not  the  product  of  chance  so  much  an  of  skill.  To  acquire  that  skill 
practice  is  necessary. 

The  navy  of  Great  Britain  has  held  an  elal>orate  series  of  prize 
target  firings,  and  the  results  are  said  to  show  a  steady  improvement 
over  those  of  previous  years.  Telescopic  sights  have  recently  been 
introduced  in  the  British  navy  and  have  much  impiovod  the  leccnt 
results.  The  entire  fleet  is  now  being  rapidly  provided  with  these 
sights. 

Prize  firing  has  been  held-hy  the  ships  of  the  Channel  squadro'", 
the  Mediterranean  squadron,  and  Uy  the  China  squadron. 
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The  following  is  the  complete  return  of  the  firing  for  18iJ9,  the  full 
data  having  but  recently  been  publiwhed  in  the  2iivijitii  Marittit/M,  of 
Rome: 

Kttum  of  prize  firing  Jar  1S99. 
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The  results  of  the  prize  firing  for  1900,  channel  squadron,  hare 
recently  been  publinhed  in  the  UniUtti  StTVuv  Ga2i.tti'  of  London. 
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The  13-iii.  guns  and  the  13.5-iii.  guns  mado  the  Minie  average  num- 
ber of  hits  per  minute,  0.25.  In  all,  .S  battleshiiw  with  fi-in.  It.  F. 
guns  fired  7l<>  roundn,  making  290  hit»,  i^ain^t  IDS  hitn  in  733  rounds 
last  year,  the  average  rounds  per  gun  per  minute  being  3.89,  with  1.58 
hits,  against  3.98  and  1,05  in  1899.  The  newspaper  reports  of  the 
firing  by  the  TerriHe  on  the  China  station  give  her  percentage  of  hits 
as  6<)  with  two  9.2-in.  guns,  with  9  hits  in  15  rounds,  each  gun  being 
allowed  a  six-minut«  run,  and  76.8  per  cent  with  the  6-in.  R.  F.  guns, 
with  80  hits  in  104  rounds,  each  gun  having  a  two-minute  run  post  the 
target. 

The  target  used  in  the  TerrlMc's  firing  wa^  said  to  be  a  canvas  one, 
15  feet  high  by  30  feet  long.  The  actual  firing  lasted  twenty-six 
minutes;  the  speed  waa  12  knots.  The  9.2-in.  guns  fired  15  rounds 
during  their  six-minute  runs,  or  7.5  rounds  per  gun.  Out  of  the  6-in. 
guns,  four  made  a  100  per  cent  of  hits,  eight  guns  averaging  90  per 
cent  of  hits. 

Some  intci'csting  long-range  firing  has  been  inaugurated  in  the 
Channel  Squadron,  beginning  with  the  flagship  Majestic,  off  liere- 
haven,  and  has  been  reported  as  follows  in  the  English  press: 

The  F-urioits  early  in  the  morning  towed  the  tai^t  out;  this  target 
was  the  usual  canvas  one,  but  was  100  feet  long  and  25  feet  high. 

The  battle  squadron  and  the  cruiser  Diadem  stood  out  to  sea.  A 
few  miles  out  the  target  was  moored  so  as  to  lie  broadside  on  to  the 
Majestic,  which  stopped  her  engines  when  about  9,000  yards  off. 

The  first  division  arranged  themselves  to  the  westward  on  a  line  of 
bearing  at  right  angles  to  the  line  of  fire  of  the  Miijestlc  on  commenc- 
ing at  a  distance  of  2  miles  from  the  target,  the  second  division  in  the 
same  order  to  the  eastward. 

The  firing  was  carried  out  as  follows,  with  12-in,  and  (J-in.  guns,  at 
15  knoj.s  speed: 

1.  Preliminary  shot  at  6,000  yards,  ship  stationary. 

2.  Attacked  target  for  four  minutes,  steaming  toward  it,  opening 
fire  at  6,000  yards  with  the  target  Ijearing  45  degrees  before  the  beam, 
firing  in  all  4  rounds  from  her  turret  guns  and  25  rounds  from  her 
6-tn.  guns  (her  main  deck  6-in.  guns  did  not  bear  until  the  la^t  minute 
and  a  half  of  the  firing). 

3-  Attacked  tai^ct  right  ahead,  opening  fire  at  (i,000  yai^ds  with 
foremost  turret  and  2  foremost  upper  deck  6-in.  guns  for  three  min- 
utes only,  firing  in  all  four  12-in.  and  twelve  6-in. 

The  remainder  of  the  squadron,  which  was  lying  with  engines 
8topi>ed,  had  7  registering  officers,  each  officer  only  ret-ording  the 
rounds  within  the  special  limit  detailed  to  him  for  the  number  of  yards 
short  or  over. 

Each  officer  had  to  send  in  a  return  to  the  admiral,  together  with 
the  remarks  of  his  t^ptain  on  the  results  of  the  firing. 
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During  the  ttnrond  trial  tliu  ttinvus  target  ptirtly  tumbled  down, 
hu\'ing  bc(!n  pieri«d  four  tiiiiei^  by  6-in.  nhot  and  once  by  12-in. 

The  other  vetMeU  of  the  squadron,  beginning  with  the  Man,  were  to 
follow  the  above  routine. 

All  trials  were  tjnished  by  noon,  when  towing  targets  were  put  over 
and  firing  carried  out  with  6-in.  guns,  expending  part  of  the  quarter'8 
allowant-c  of  ammunition,  at  2,(K>0  yards  at  a  speed  of  10  knots,  the 
ships  anchoring  in  the  harbor  just  before  dark. 

This  firing  is  to  be  held  by  all  sbipi^  of  over  4,000  tons  displacement 
once  a  year  under  the  following  conditions:  A  tai^t  50  feet  long  by 
25  feet  high,  and  having  a  mast  35  feet  high,  is  to  be  laid  out,  and  at 
this  each  ship  iu  to  make  two  run»  on  a  straight  counje,  opening  fire 
at  fi,0<Hj  yardii  from  the  target,  one  run  being  for  each  broadside. 
The  ship  is  to  uteam  at  12  knobs,  and  firing  is  to  be  continued  for  four 
minuteN  during  each  run. 

All  heavy  guns  are  to  fire  on  each  run,  but  not  the  light  rapid- 
fire  guns  nor  machine  guns. 

The  firing  IwsiH  is  not  to  f)o  marked  by  buoys,  and  the  distances  of 
the  target  are  to  l>e  found  and  given  to  the  guns  by  the  methods  which 
would  l>c  available  in  actual  war.  One  ship  is  to  mark  for  the  other, 
and  only  at^tual  hits  are  to  be  counted. 

The  vessels  of  the  British  Mediterranean  fleet  hold  a  somewhat 
similar  target  practice  off  Araiici  Bay.  Two  targets  were  made  use 
of,  eai'h  containing  altout  450  ^(juai'e  feet,  30  feet  long  by  15  feet 
high,  {minted  red,  and  two  runs  at  10  knots  were  made  by  each  ship, 
one  at  each  target. 

The  success  of  each  ship  was  tested  by  the  niimlwr  of  shots  that 
might  )x>  considered  to  have  hit  an  imaginary  Cteea/: 

At  the  shorter  of  the  two  ranges  at  which  practice  was  carried  on — 
l)etween  4,2iW  and  i"i,5iM)  yards — the  following  order  of  uierit  was 
established:    < 

rvri'cnture 
of  Mta. 
IIluBtriollH 46 

Osar 37 

Vict*>ri<ius 28 

Renown .' 25 

Royal  Sov^Ti'ijrii 25 

RnyaU)ak 23 

Andrunieda 22 

Raaiillicfl 19 

In  the  firing  at  longer  nmges,  of  from  5,IX)0  to  7,4O0  yaiils,  carried 
on  later  off  Valona,  a  somewhat  more  complicated  system  of  estiuiating 
results  was  introdui'cd.  For  a  shot  considered  to  have  struck  the  hull 
of  the  imaginary  tSp^'i/*',  12  points  were  allowed;  for  the  superstructure, 
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3  points;  for  the  funnels  or  inattts,  1  point  only.     Upon  this  plan  the 
above  order  of  merit  come«  out  as  followi^: 

IHir  Bhol. 

Renown 2. 6 

CanopuB 2.5 

Ocewi 2.4 

Royal  Sovereign 1.7 

IlliutriouB 1.5 

Ramilliee 1.2 

Cseaar 9 

Royal  Oak 5 

In  this  coinpotition  the  first  ship,  the  Renwin,  out  uf  30  .shots,  auc- 
oeeded  in  hitting  the  imaginary  hull  6  times,  while  the  lioyal  Oaky 
out  of  34  ahota,  hit  it  only  once. 

OUNMERY    SCHOOLS. 

In  furtherance  of  the  system  of  training  gunners  for  the  fleet,  the 
British  Admiralty  is  making  considerable  developments  at  the  central 
school  of  gunnery,  Whale  Island.  Along  the  front  of  the  battery, 
where  men  are  practiced  with  every  naval  gun  from  the  y.2-in.  down- 
ward, a  switch-back  railway  is  under  construction  some  50  yards  from 
the  muzzles  of  the  guns.  Along  this  railway  it  is  proposed  to  run  a 
fleet  of  model  ships  at  varying  speeds  and  of  ditferent  dimensions, 
from  a  yard  to  a  foot  in  length,  each  ship  being  a  solid  piece  of  iron. 
Guns  will  be  fitted  with  Morris  tubes  and  the  men  in  the  battery  will 
be  required  to  so  sight  their  guns  a.s  to  bring  them  at  the  shortest 
notice  on  the  moving  target.  In  this  way  men,  l>eforc  passing  out  Of 
the  school,  will  be  trained  in  straight  shooting  and  rapid  sighting,  the 
essential  qualities  of  good  gunnery.  Provision  has  also  been  made 
for  an  extension  of  the  battery,  which  is  already  the  largest  in  the 
Kingdom,  owing  to  the  annual  increase  in  the  number  of  officers  and 
men  who  go  through  the  coui-se.  The  idea  of  moving  the  ships  on 
the  switch-back  principle  is  an  excellent  one,  as  the  targets  will  repre- 
sent an  enemy's  ships  in  a  sea  way,  and  the  practice  thus  obtained  can 
not  fail  to  have  its  influence  on  the  annual  prize  firing  in  the  fleet. 

TOWING    TAROETS. 

Towing  targets  used  by  the  Briti.sh  Channel  Squadron  consist  of 
three  parallel  spars  about  30  feet  long,  about  4  or  5  feet  apart,  the  center 
one  somewhat  the  larger,  supporting  a  rectangular  framework,  filled 
in  with  ii-on  wire  painted  red.  The  spai-s  are  towed  by  a  wire  hawser. 
It  was  found  necessary  to  attach  two  other  apars  to  the  hawser  at 
intervals  of  about  50  feet  to  prevent  the  target  from  towing  under  when 
turning.  These  targets  can  be  towe<l  at  a  speed  of  10  knots,  and  will 
neither  tow  under  nor  capsize  in  a  short  turn  at  that  speed.  They  are 
towed  from  200  to  600  feet  astern  of  the  towing  vessel. 


GUNNERY   SHIPS. 

In  connct-tion  with  the  i^vufHes  at  the  gunnery  »<;hool.-s  at  Port^moutb, 
SheemeisN,  and  Devonport,  the  British  Admiralty  have  instituted  a 
new  plan  by  which  small-gun  practice  at  sea  will  be  more  efficiently 
carried  out.  Hitherto  gunboats  have  been  provided  for  each  school, 
and  in  these  somewhat  diminutive  vessels  small  numbers  of  men  have 
gone  to  Hca  day  by  day  for  target  practice,  firing  at  a  latticework 
target  towed  by  tugs  at  various  speeds  and  distances. 

In  the  future,  first-class  cruisers  of  the  Orlando  type  are  to  be  pro- 
vided to  serve  as  seagoing  gunnery  tenders.  These  will  proceed  to 
sea  for  a  week's  cruise  with  the  training  classes  for  gunnery  in-Htmction, 

The  cruisers  selected  for  this  purpose  are  the  Narcutsus,  Immortui- 
ite,  and  Undaunt'jd,  stationed  respectively  at  Portsmouth,  Sheerness, 
and  Devonport.  The  l>attlesbips  attached  to  the  gunnery  schools  will 
continue  to  carry  out  the  heavy-gun  and  target  practices. 

FRENCH  TARUET   PRACTICE. 

The  French  have  inaugurated  an  elaborate  svstcm  of  training  for 
their  fleet  in  target  practice. 

Instruction  on  board  vessels  consists  in  firing  with  reduced  charges, 
in  range-finding  practice  and  in  target  practice.  The  object  is  to 
select  the  two  classes  of  gunners  and  their  assistants  and,  when 
selci^ted,  to  give  them  practice  and  to  determiLe  if  they  maintain  and 
improve  their  standard. 

Each  class  of  gun^that  is,  main  and  secondary  battery  guns — has 
chief  gunners  and  assistant  gunners,  who  alone  are  allowed  to  fire 
their  particular  piece. 

Instruction  consists  in  gun  pointing  and  firing  with  light  giina  by 
means  of  a  simple  device  which  permits  firing  a  cartridge  from  a  dummy 
cartridge  tube  or  from  a  gun  barrel  fitted  to  an  empty  cartridge  case. 
This  tiring  is  made  at  small  balloons  placed  awash  at  distancea  of 
60  or  ti(»  feet.  Then  follows  regular  monthly  sul>caliber  practice  at 
sea.  Kach  quarter  tbcy  hold  two  day  and  one  night  firings  at  anchor 
at  fixed  targets,  and  firings  by  day  and  by  night  at  sea  at  fixed  or 
moving  object**  with  the  ship  cleared  for  action.  For  the  fixed  tar- 
gets two  groups  of  balloon  targets,  are  moored  on  each  side  of  the 
vessel  on  lines  oblique  to  the  planes  of  fire,  on  one  side  at  a  mean 
distance  of  1,1(10  yards  for  subcalibcr  tulws  of  3.55  inches  and  over, 
and  on  the  other  side  at  a  mean  distance  of  550  yards  for  dummy  car- 
tridge tubes  or  subcalilwr  tubes  of  1.45  to  l.HS  inches.  DislADcesare 
estimated  by  the  gunners,  then  trial  shots  are  rndde.  The  gunners 
are  required  to  tire  alternately  at  each  target.  Each  gunner  is  marked 
for  accuracy  and  rapidity  of  fire. 

For  the  night  pmcticc  at  anchor  at  fixed  or  moving  taints  vessels 
are  anchored  by  squadron  or  division  in  single  column,  using  kedges 
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if  Decessary.  Two  balloon  targets  are  anchored  on  each  side,  slightly 
different  in  direction  and  distance,  the  first  two  at  about  875  yards  for 
subcaliber  tubes  of  large  and  medium  caliber  guns  and  the  2.25  inch 
tubes,  and  the  two  others  at  about  440  yards  for  the  dummy  cartridge 
tubes  and  the  1.45  and  1.85  inch  subcaliber  tubes. 

For  the  practice  at  sea,  with  ship  cleared  for  action,  day  and  night 
practices  are  held  against  fixed  or  moving  taints,  at  maximum  dis- 
tances of  1,640  yards  for  subcaliber  pieces  of  2.55  inches  or  over,  and 
at  656  yards  for  dummy  cartridge  firing  tubes  and  subcaliber  tubes  of 
1.45  and  1.85  inches.  For  the  practice  by  day,  with  ship  cleared  for 
action  and  with  fixed  taints,  vessels  act  singly  and  together,  steaming 
first  singly  between  balloon  targets  anchored  at  intervals  at  ranges 
of  1,969  to  750  yards,  and  then  steaming  together  between  lines  of 
balloon  tjirgets  at  varying  distances. 

The  practice  by  day  or  night  at  sea,  with  the  ship  cleared  for  action, 
at  moving  targets,  is  executed  as  follows'  Vessels  are  formed  in  regu- 
lar order,  the  firing  being  executed  against  two  Marengo  targets 
towed  by  torpedo  boats  or  other  light  craft,  at  6  knots,  and  440  yai-da 
astero.  At  night  searchlights  are  used  to  illuminate  the  taints  and 
to  sight  vessels  which  may  cross  the  line  of  fire.  The  train  of  guns  is 
limited  to  45  degrees  each  side  of  the  line  of  fire  for  the  safety  of  the 
towing  vessel. 

Once  a  year  record  practice  is  held.  Its  main  object  is  to  select  for 
each  piece  for  the  ensuing  year  the  gun  captains  and  their  substitutes, 
these  being  chosen,  as  far  as  practicable,  from  among  men  having  one 
more  year  to  serve.  This  practice  is  held  at  anchor,  in  fair  weather, 
at  a  distance  of  2,400  yards  at  a  moored  floating  target. 

If  for  any  reason  this  practice  should  be  held  at  sea,  moderate 
weather  must  be  selected,  and  the  firing  vessel  describes  around  the 
target  the  circumference  of  a  circle  of  a  radius  of  2,400  yards,  keeping 
the  tai^t  abeam  to  avoid  much  training  of  the  liattery. 

In  this  case  pyramid  targets  are  employed.  Record  practice  with 
light  guns  follows  that  with  heavy  guns,  at  balloon  targets  placed  at 
distances  of  from  1,640  to  1,100  yards  for  the  different  calibers. 

Badges  and  money  prizes  are  distributed  according  to  excellence 
and  to  the  size  of  the  gun. 

Three  times  a  year  practice  is  held  under  the  different  aspects  that 
may  develop  in  battle,  two  of  these  with  exercise  charges  and  projec- 
tiles filled  with  sand  and  one  with  service  charges  and  projectiles. 

Other  evolutions  comprise  combats  between  single  vessels,  combat 
by  divisions,  and  combat  by  squadron,  attecks  on  coast  batteries,  and 
bombardments;  also  guarding  against  attacks  by  torpedo  boats. 

Dark  objects  presenting  somewhat  the  dimensions  of  a  vessel,  old 
hulks,  islets,  silhouette  targets,  large  and  small,  are  used  as  targets 
under  conditions  simulating  as  near  as  possible  the  conditions  of  actual 
1252—01 16 
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combat.  Practice  with  ahrapoel  at  silhouette  targets  suitably  placed 
to  represent  the  enemy  and  practice  from  boate  and  on  shore  with  the 
landing  gun  is  held. 

When  practice  can  not  be  hud  gainst  an  old  hulk  or  an  islet,  tar- 
gets made  at  a  navy -yard  or  on  board  are  used. 

BHALI-All  TABdET  PUCnCE. 

This  subject  has  received  a  great  impetus  by  reason  of  the  Boer 
war.  In  Great  Britain  the  question  of  ranges  where  the  high-powered 
modern  small  arm  may  be  used  with  safety  is  being  agitated.  Many 
of  the  small  ranges  of  the  volunteers  have  had  to  be  closed,  and  the 
authorities  are  using  great  efforts  to  obtain  and  lay  out  great  range 
parks  amply  suitable  to  present  weapons. 

Small-arm  practice  is  very  closely  followed  up  in  many  European 
countries,  notably  Germany,  Switzerland,  etc.,  while  in  others  it  is 
but  spasmodic;  a  foreign  war  or  the  passing  scare  of  hostilities  revives 
the  attention,  and,  while  there  arc  in  all  countries  crack  shots  who 
keep  up  their  skill  from  liking  for  it,  the  mass  of  the  male  population 
lose  interest  in  the  subject,  often  perforce. 

It  will,  in  this  connection,  be  interesting  to  watch  the  results  of  tJie 
international  shooting  tournament  to  be  held  under  the  auspices  of 
the  National  Rifle  Association  at  Sea  Girt.  N.  J.,  August  30  to  Sep- 
tember 7  of  this  year.  An  Irish  team,  a  Canadian  team,  and  a  Swiss 
team  (which  last  year  won  the  world's  championship  at  the  Paris 
Exposition)  have  arranged  to  compete.  There  will  be  an  American 
team  of  civilians,  and  teams  have  been  promised  from  the  Army,  Na?y, 
Marine  Corps,  and  the  National  Guard  of  different  States. 

THB  BBI.LKI8LE  BXPERIIKNTS  IN  THE  BBITISH  NITT. 

From  the  various  newspaper  accounts,  especially  those  of  the  Lon- 
don Engineer,  mostly  incomplete,  the  following  information  has  been 
extracted,  and  the  results  of  the  experiments,  when  taken  into  account 
with  the  results  of  Santiago  and  the  Yalu,  are  very  interesting  ss 
showing  the  effect  of  modem  gun  fire  on  armored  and  unarmored 
ships. 

Beginning  with  the  target,  the  published  details  give  her  character- 
istics as  follows: 

Armor,  wrought  iron: 

Belt inches. 

Redoubt do. 

Bulkheads  to  redoubt  .do. 

0>nning  tower do. 

Flat  deck do. 

Deck  to  redoubt  {fl8t).do. 

I.H.P 

Trial  speed knots. 


Sisplacement tons. 

4,870 

Beam do... 

52 

Draught  (mean) do... 

21 

Amuunent: 

12-m.,  25-ton,  M.L 

4 

MschiDe  guna 

6 

Torpedo  tubee  (abov«  wnter) 

2 

i 
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The  boilers  are  rectan^lar  box;  engines,  horizontal,  common  return 
connecting  rod.     She  has  two  l-hladed  acrews. 

This  vessel  has  an  enormous  ram,  thin,  narrow,  protruding  a  great 
distance,  deep  below  the  water  line.  She  was  supposed  to  bo  unsea- 
worthy  from  instability.  This  vessel  was  built  at  Bamuda's  yard, 
Poplar,  in  1876,  for  the  Turkish  Grovemment.  and  was  to  be  named 
the  Payki-Sherreef,  but  was  stopped  when  ready -to  leave  by  the 
British  Government  as  contraband,  owing  to  the  Turko-Russian  war. 
She  was  purchased  by  England  for  £340,000. 

The  object  of  these  experiments  was  said  to  be  primarily  to  test  the 
effect  of  modem  shell  fire  on  personnel  and  material.  She  was  to 
carry  coal,  boats,  and  stores,  dummies  representing  the  personnel  at 
the  different  stations.  Wet  sand  as  a  protection  to  the  dcx^^ks  against 
fire  was  to  be  tried.  She  was  to  bo  moored  on  a  shoal  with  3  feet  of 
water  under  her  and  to  be  fired  at  for  nine  minutes  by  a  battleship. 

The  Majestic  was  selected  for  this  duty.  She  is  a  first-class  battlo- 
ahip  of  15,000  tons  displacement,  carrying  four  lii-in.  B,  L.  R.,  twelve 
6-in.  R.  F.,  sixteen  3-in.  R.  F.,  and  twelve  3-pounder  guns. 

The  Bdleinle  left  Portsmouth  under  her  own  steam  at  a  speed  of  7^ 
knots,  and  was  moored  on  the  Medmery  Bank  off  Selsey  Bill,  10  miles 
east  of  the  Isle  of  Wight,  and  2  mites  from  shore.  Between  this  bank 
and  the  shore  at  right  angles  to  the  firing  line  to  seaward,  there  is  a 

1  fathom  channel  through  which  the  Majestiu  st«amed,  the  route 
being  buoyed.  A  fleet  of  24  torpedo-boat  destroyers  kept  fishing  and 
other  vessels  outside  the  danger  zone.  The  Maj&itic,  steaming  at  6 
knots  in  an  arc  varying  from  1,700  to  1,300  yards  range,  fired  in  all 
8  rounds  of  i2-in.  common  shell;  7  rounds  of  12-in.  armor-piercing 
shell,  about  100  rounds  of  6-in.  lyddite  at  the  bow  and  batterj-;  about 
100  6-in.  common  shell  at  the  stern;  400  3-in.  shell;  750  3-pounder, 
and  many  Maxim  shells.  Full  charges  were  used  throughout  by  all 
guns.  Approximately  30  to  40  per  cent  of  the  projectiles  were  effec- 
tive, about  10  per  cent  were  clear  inisseK. 

On  the  belt  below  the  funnel  are  two  marks  where  shells  have 
burst,  apparently  13-in.,  the  after  one  showing  a  12-in.  depre.ssion  of 

2  inches.  The  armor  belt  just  below  is  cracked  laterally  for  some 
7  feet  and  a  vertical  seam  opened.  The  lateral  ci-ack  is  almost  6 
inches  wide.  There  are  marks  of  a  6-in.  shell  in  the  aperture.  On 
the  water  line,  directly  under  the  battery,  there  is  a  large  hole  made , 
by  a  12-in.  shot;  this  was  the  second  12-in.  fired.  This  is  the  prob- 
able cause  of  the  crack  farther  forward,  as  this  hit  blew  the  side 
right  in,  sending  one  fragment  of  the  armor  right  up  through  the 
flat-armored  deck  above  it.  The  l>elt  here  is  from  9  to  12  inches 
thick.  Right  abaft  the  casemate  a  12-in.  shell  struck,  blowing  away 
some  100  square  feet  of  side,  which  looks  something  like  the  ruins  of  a 
recessed  port. 
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In  the  annored  bulkhead  there  h  a  penetration,  made  eitiier  by  the 
abovi^-tnentioned  12-in.  shell  or  by  a  6-in.  shell  that  did  not  burst. 
Well  aft  another  1'2-in.  shell  struck,  blowing  in  a  lai^e  piece  of  the 
side;  the  deck  above  has  disappeared,  and  the  iron  deck  beams  are 
curled  up  into  a  shapeless  mass,  much  like  shavings.  The  extreme 
area  of  damage  is  about  10  feet;  internally  the  whole  of  the  t-abins  id 
the  vicinity  were  reduced  to  match  wood.  At  the  after  end  of  the 
unarmored  top  of  the  1:)attery  and  toward  the  after  end  of  the  funnel 
base  there  are  huge  holes,  avei-^ing  jM'rhaps  5  to  7  feet  each.  Most 
of  the  edges  are  l>ent  upward.  High  up  on  the  port  side  aft«r  port- 
hole is  a  clean,  nearly  exactly  circular  penetration,  of  exactly  10 
inches  in  diameter;  around  it  is  an  irregular  depression,  with  a  max- 
imum depth  of  ai  inchc-i  and  alwiut  "2  feet  a*5ross  at  the  widest.  The 
head  of  a  12-in.,  a  6-ii,,  lyddite,  and  a  fragment  from  the  hole  in  the 
side  below  have  all  entered  into  the  conjectures  of  those  who  have 
seen  the  hole. 

On  the  upper  and  outer  edge  of  the  after  f>ort,  starboard  side  of 
the  Itattery,  another  unidentified  projectile  chipped  out  a  piece  of 
armor  and  hurst.  This  comprises  all  the  marks  from  large  projec- 
tiles. The  bow  and  lattery  were  tired  at  by  6-in.  lyddite  projectiles; 
the  l>-in.  common  shell  wore  directed  aft.  Between  the  damage  done 
by  the  one  and  the  other  there  is  no  comparison.  Both  have  made 
holes  in  the  unarmored  ends;  both  have  done  no  harm  at  all  to  the 
armor;  both  have  made  match  wood  of  the  woodwork  inside.  But 
while  the  6-in.  common  has  broken  things,  lyddite  has  pulverized  the 
same.  Practically  there  are  no  remains  beyond  a  dust.  The  deck  in 
places  is  gone.  The  edges  of  boards  have  the  appearance  of  dry  rot 
The  ends  look  as  if  (hey  had  been  struck  by  a  hammer.  There  is  no 
sign  of  charring.  Where  common  shell  has  burst  between  decks,  the 
de<k  above  shows  no  sign  of  it,  but  where  lyddite  has  so  burst  huge 
holes  arc  blown  through,  the  deck  about  being  bulged  up. 

The  water  line  is  studded  with  marks  of  impact  of  .small  shell  which 
have  made  no  impression.  Abreast  of  the  funnel,  where  aimor  is 
thickest,  there  arc  several  dents  of  an  inch  or  two.  Many  shells  have 
burst  against  the  liattery.  The  masts  are  in  a  bad  way,  the  foremast 
the  least  damaged;  both  signal  yards  were  shot  away;  both  peaks 
were  dropped.  The  only  ixtat  left  is  the  steam  pinnace,  carried 
between  the  batter}'  and  the  mainmast.  A  *i-in,  common  shell  blew 
the  starboard  side  of  this  into  streamei's.  Where  the  ship's  funnel 
was,  there  is  but  a  gaping  hole  with  strips  of  iron  twisted  over  it. 
The  ship's  bridge  is  much  bent  and  twisted;  the  search  light  blown 
away.  The  conning  tower  was  not  touched.  The  upper  works  were 
blown  to  pieces,  the  6-pounder  either  knocked  clean  away  or  else 
blown  sideways  with  some  of  itit  fittings  melted.  Ventilators  were 
pitted  with  innumerable  small  holes  from  splintors  and  fragments. 
The  main  steam  pipe  was  cut. 
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Inside  the  battery,  in  which  at  least  1  shell  that  had  entered  a  port- 
hole had  burst,  all  the  gan  sights  were  destroyed.  The  guns  them- 
selves were  absolutely  unhurt,  but  were  tenipofarily  useless  from 
damages  to  sights  and  gear.  The  dummies  around  theiu  were  burned. 
Two  davits  were  cut  entirely  in  two.  A  few  small  projectiles 
embedded  themselves  in  places. 

Directly  the  firing  had  ceased  officers  boarded  the  ship;  she  wae 
found  full  of  dense  smoke;  dummies  were  burning;  practically  nothing 
was  to  be  seen  because  of  smoke  and  fume.  Being  supposed  to  be  on 
fire,  water  was  pumped  in,  bringing  her  down  sufficiently  so  that  the 
water  rushed  in  by  the  1'2-in.  shell  hole  about  the  water  line,  and  the 
vessel  sank.  Some  of  the  BelleiAilvM  hose  was  still  working,  but  much 
was  cut  and  the  valves  destroyed.  Two  torpedoes  were  in  the  tubes; 
one  was  found  intact,  the  other  was  gone.  One-lialf  the  6-pounder 
guns  of  the  BdUinle  'were  in  firing  condition  after  the  action  had 
finished.  The  suppased  particular  object  of  this  experiment  was  to 
dfitemiine  the  effect  of  gun  fire  on  woodwork.  The  conclusion  seems 
to  have  been  reached  that  usele.ss  anxiety  has  been  displayed  on  this 
point,  though  it  .seems  to  have  been  lost  sight  of  by  some  that  lyddite 
fumes  are  not  supporters  of  combiistion,  nor  is  it  an  incendiary 
explosive. 

The  le.sson  of  the  Beileisle  shows  that  the  efficiency  of  the  personnel 
in  rapidity,  with  accunu-y  of  tire,  is  of  the  first  importance  and  will 
be  the  principal  factor  in  the  result;  that  naval  battles  of  the  future 
will  l«  short  engagements;  that  the  first  accumte  shot  will  greatly 
influence  results.  More  protection  for  the  ends  of  vessels  and  for  the 
personnel  at  the  guns,  in  fact  a  greater  distribution  of  armor,  seems 
needed;  the  belt  must  be  carried  higher.  The  terrible  concussion  of 
lyddite  and  kindred  high  explosives  seems  clearly  shown.  It  seems 
essential  to  have  armor  carried  to  the  stem  and  stern,  and  high  enough 
so  that  water  can  not  enter  in  such  quantity  as  to  alter  the  trim  and  so 
handicap  the  movements  of  the  vessel. 

The  batteries  must  be  protected  against  the  bursting  inside  their 
casemat«s  of  shell  carrying  lyddite  or  other  high  explosives. 

Large,  open,  unprotected  ports  are  to  be  avoided. 

Since  the  above  trials  the  BeUelnle  has  been  repaired  and  made 
ready  for  further  trials  in  the  autumn  of  this  year.  The  latest  modem 
armor  is  to  be  applied,  the  how  and  stern  are  to  have  protection,  and 
live  torpedoes  are  to  be  loaded  into  her  above-water  discharging 
tubes;  an  armored  deck  and  turtle  back  are  to  be  added. 

TBUUt  WITH  THE  BCOBPION  IT  BEBSVItl. 

Xt  was  reported  this  spring  that  the  old  iron-clad  Scorpion  at  Ber- 
muda would  be  used  as  a  target  to  further  determine  the  effect  of 
modern  gun  fire. 
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Tbia  veasi'l  has  been  lying  as  a  noneffective  .nhip  at  Bermuda.  She 
is  one  of  the  earliest  ironcUids,  she  and  her  sister  ship,  the  Wivei-n, 
now  at  Hongkong,  having  been  built  by  Messra.  I^iird,  of  Birken- 
head, ill  1>*65,  and  were  iMjlievcd  to  have  been  Intended  for  the  Con- 
federate service.  Their  couipletiun  at  that  time  was  prevented  by 
the  British  Government.  The  two  vessels  then  had  their  names 
changed  to  Bl  Tousumi  and  El  Monasnar^  indicating  that  they  were 
intended  for  the  Turkish  Government.  Eventually  tJiey  were  pur- 
chaHed  by  the  British  Government.  The  Scorpion  has  a  complete 
belt  of  4.5  inch  wrought  iron,  and  her  two  turrets  are  similarly  pro- 
tected. The  ship  herself  is  built  of  iron;  she  cost  £111,614.  She 
carries  four  9-in.  muzzle -loading  guns  and  has  a  speed  of  8^  knots. 

She  was  prepared  for  steaming,  and  wooden  dummies  were  ri^fed 
up  at  the  crews'  stations.  The  experiments  b^an  on  May  14,  1901, 
off  St.  (!^atherines  Point,  St.  Georges,  where  she  was  anchored,  the 
flagship  Crescent  tiring  at  her  first  from  the  3  and  O-pounder  rapid- 
fire  guns  at  1,000  to  2,000  yards,  and  then  with  the  6-in.  at  6,000 
yards.  It  is  reported  that  the  secondary  buttery  guns  destroyed  the 
dummy  figuros  alwut  the  decks  and  everything  else  destructible,  and 
that  it  would  have  been  impossible  for  any  crew  to  have  survived  such 
a  fire.  The  tiring  from  the  lai^r  guns,  although  the  shells  were  very 
accurately  placed,  was  not  so  good.  Out  of  some  20  shells,  which  fell 
within  a  small  radius,  only  two  or  three  hit  the  mark.  These,  how- 
ever, were  very  destructive,  and  it  is  understood  that  the  effect  of  the 
lyddite  shells  was  considered  satisfactory,  one  shell  which  burst  inside 
the  Sforpiuii  piuctieally  wrecking  everything  on  board. 

The  exi>enments  were  continued  on  the  following  days.  A  chai^ 
of  gun  cotton  was  used,  in  order  to  astrei'tain  the  effect  of  an  exploded 
torpedo  under  the  poop.  A  great  deal  of  wreckage  was  caused  by  the 
explosion,  but  not  sufficient  to  prevent  several  officers  remaining  on 
board  during  the  explosion.  Firing  was  then  continued  with  the  6- in. 
and  other  guns,  some  excellent  piuctice  being  made  and  much  damage 
done — several  clear  holes  showing  through  the  Scorpi&n'is  turrets, 
funnel  tasing,  and  ends.  Her  machinery  stood  the  shaking  very  well, 
and  to  the  last  i-eniained  effective.  The  mast^,  hull,  and  funnel  sus- 
tained much  damage,  and  the  ship  was  finally  run  ashore,  where  she 
sunk  on  the  rocks,  the  deck  being  still  above  water. 


Section  V. 
ARMOR 

The  struggle  for  supremacy  between  guns  and  armor  still  continuea, 
a  struggle  in  which  there  have  been  msay  remarkable  vicisaitudes,  the 
triumph  of  the  one  being  quickly  followed  by  such  improvements  in 
the  other  as  to  once  more  disturb  the  balance  of  advantage  and  urging 
modern  ingenuity  to  renewed  efforts.  The  histories  of  the  gun  and  of 
the  armor  plate  may  be  said  to  be  inseparably  connected.  At  present 
the  armor  plate  holds  the  advant^e,  but  the  recent  increase  ot  initial 
velocity  of  the  modern  gun  shows  that  armor  makers  must  continue 
the  race  to  retain  their  slight  advantage. 

The  6  inch  armor  plate  is  the  ordinary  protection  of  the  broadside 
guns.  This  thickness  of  Krupp  armor  will  now  keep  out  a  C-in. 
Holtzer  armor-piercing  pi-ojectile. 

At  a  recent  t«st  of  Krupp  armor  made  by  the  Carnegie  Works  for 
Russia,  three  6-in.  Holtzer  armor-piercing  projectiles,  fired  at  1,910- 
1,930  foot-seconds,  did  not  crack  the  plate  and  penetrated  but  2  inches. 

A  sample  plate  of  a  group  made  by  the  Bethlehem  Company  for 
Russia  was  recentlj'  tried.  The  plate  was  a  5  inch  Krupp,  and  was 
struck  by  one  5-in.  Midvale  and  two  Carpenter  projectiles  at  veloci- 
ties of  2,143,  2,099,  and  2,072  foot-seconds.  The  first  two  shots  pene- 
trated 3  inches;  the  third  2  inches.     There  were  no  cracks  in  the  plate. 

In  England  a  4  inch  armor  plate,  manufactured  by  Armstrong, 
Whitworth  &  Co.,  was  fired  at  by  a  4.7-in.  R.  F.  gun,  45-pound  pro- 
jectile, 1,635  foot-seconds  striking  velocity.  The  penetration  was  1 
inch;  no  cracks  nor  bulging.     The  projectiles  were  shattered. 

In  all,  three  similar  plates  were  tested  with  identical  results. 

The  following  tests  of  armor  have  been  published  in  the  Engineer 
of  London  and  furnish  an  idea  of  the  present  state  of  armor  of  its 
class: 

TB8TS  OF  A  CAMXELL  4  INCH  K.  S.  C.  PLATE. 

The  4  inch  Krupp  non-«ement«d  pUte  is  used  for  shields  of  fcune  and  also  on  the 
Ck>ntiQent  for  inland  defenses.  It  Ib  a  Bample  of  tough  xteel,  the  face  being  made 
as  bard  as  possible  without  cementation.  The«e  plates  are  generally  passed  on 
remsting  the  attacks  of  Palliser  projectiles  only,  but  of  a  latge  caliber  compared 
with  the  plate's  thickness.    Here  the  plate,  which  is  4  inches  thick  and  5  feet  equue, 
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Fi^.  I  uhuwD  tlie  plate  afl«r  thie  attai-k,  which  has  been  coni[>letely  reHiated.  We 
need  not  taj  that  the  Pallber  projei^tileH  break  without  delivering  the  full  eneigy 
inilirated  in  the  table  ftLM)ve  at  the  point  of  impact.  The  severity  is  increaned  by  the 
(act  that  Ihe  calilj^r  of  the  projwtile  and  total  energy  ie  unuBually  large  compared 
with  the  plaU.  It  wan,  however,  in  thih  instance  decided  to  try  how  the  plate  would 
bear  a  fuKher  tet>t  with  the  4.T-in.  )[un  firing  Bteel  urmor-piercing  projectile^  as 
shown  in  the  table  l)elow,  the  firing  bein);  carried  out  on  Whale  lelanil  on  March  23, 
1900. 
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Figs.  2  and  3  show  the  front  an<l  l>ack  of  the  plate  after  tbia  second  trial.  In  Fig. 
3  the  four  rounds  just  flred  only  are  numbered,  but  the  poiiita  of  impact  of  the 
former  tei<t  are  distinctly  visible,  and  may  be  easily  found  by  comparing  1  and  2 
together,  when  the  1  of  the  first  series  will  be  seen  a  little  below  No.  4,  and  rather 
to  the  right;  Ko.  2  ti)  the  right  and  below  the  chalk  figure  1 ;  and  No.  3,  which  has 
scaled  off  to  the  left  and  Ix-low  No.  1. 

The  second  teat  is  H^tisfattory,  a«  showing  liow  much  thia  plate  bore 
with  aucceaa. 

TEXT  »F  A  «  >M'H  AKHSTRONfl,  WHITWORTH  PLATE. 

This  firm  submitted  two  platen  early  in  IPOO  for  A<lmiralty  test?,  the  plates  being 
produced  by  the  firm's  8i)ecial  proceit*.  On  Jidy  3,  1900,  thene  plates  had  a  pre- 
liminary trial  at  the  Ijovemment  testing  station  on  Whale  Island,  Portsmouth. 
The  plates  were  of  the  normal  size  for  trial  purposes,  viz,  S  feet  by  0  feet  and  6 
inches  thick.  Five  shots  were  fired  at  each  plate  with  Holtzer  armor-pierciiig 
shell  at  the  velocities  laid  down  for  this  thickness  of  plate  in  cemented  steel.  Both 
plates  defeated  all  the  projectiles,  and  were  pronounced  as  satisfying  in  every 
respect  the  service  requirements. 
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e  following  table  givee  the  details  of  the  nepective  ronnda: 
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TEST  OP  ABMOR  PUTE  Pflll  DVTCH  BATTLESBIP  DE  BUITEK. 

The  following  test  of  an  nrnior  plate  intended  foi*  the  Imttleship 
De  Ruyter  is  as  puWi-nhed  by  the  Dutuh  press: 

AtxHirdiog  to  tlie  contnu-t,  the  nbkel-st^el  plate,  3.3  meters  (10.85  feet)  long,  2.1 
meters  (6.9  feet)  wide,  and  15  ceutimelere  (6  inclisH)  thiek,  manufactured  by  the 
firm  of  Kropp  after  its  own  lace-hardeninf;  pr(X«8a,  waa  to  be  Bubjected  to  a  test 
with  a,  IS-centimeter  (6-in.)  gun.  The  Krupp  steel  armor-piereing  projectiles  to 
to  be  tmed  at  the  trial,  weighing  about  45.5  kilograms  (100  pounds)  eaeti,  wei);  to  l>e 
furnished  by  the  Dutch  navy. 

The  contract  further  conlaiued  the  following  requirements: 

The  shots  are  \a  be  fired  nonnally  against  the  plate. 

The  striking  velocity  is  to  be  regulated  acmrding  to  the  formula: 

e=c  X  1530  X  ^5^4^  e  0.7 
pO.6 

f^Btriking  velocity  in  meters, 

a^^caliber  al  gun  in  decimeters, 

])=weight  of  projectile  in  kilograms, 

f = thick nesa  of  plate  in  dei.'imeteiB, 

c= coefficient. 
This  coefficient  for  a  15  centimeter  (6  inch)  plate  is  to  be  1.38. 
Throe  shots  are  to  be  fired,  which,  measured  from  center  to  (tenter,  are  to  be  55 
centiDieters  (1  foot  9f  inches)  from  each  other,  and  the  distance  of  any  shot  from  the 
edge  of  the  plate  shall  not  be  less  than  55  centimeters  (1  f[M>t  9j  inches). 
None  of  these  shots  should  perforate  the  plate,  nor  should  any  thr<mgh  craa^ks 

The  plate  shall  then  be  fired  upon  with  greater  velocity  bo  that  [lerforatioii  will 
take  place,  in  order  to  determine  whether  the  plate  will  crack  when  perforated. 

The  plate  will  be  considered  i)erforateil  when  the  rear  end  of  the  projectile  pene- 
trates to  the  back  of  the  annor  (ilate. 

The  plate  was  secured  by  eleven  65  millimeter  (2.56  inch)  amior  bolts  to  a  BO 
centimeter  (1  foot  llj  inch)  oak  liackii^  (two  thickneteea  of  30  centimeters  (11} 
inches)  each),  set  up  against  an  iron  structure  witl)  a  40  millimeter  (1.57  inch)Kkin 
(two  thicknesses  of  20  millimeters  (0.78  inches)  each). 

For  the  fourth  round  the  proje<;tile  had  a  striking  velocity  of  6H0.2  meters  (2,231| 
feet)  corresponding  to  a  muzzle  energy  of  22.91  meter-tons  (75^  foot-tons)  per 
centimeter  of  circumference  of  tlie  projectile,  and  the  expeetation,  based  on  the 
reeolts  of  a  former  trial  of  a  plate  of  the  same  thickness,  was  that  pwfomtion  wouI<l 
occur,  which,  however,  was  not  tlie  case. 

At  the  fifth  round  the  velocity  of  the  projectile  and  the  muzzle  energy  were 
brought  respectively  to  701.8  meters  (2,031  feet)  and  24.37  meter-tons  (80  foot-tona 
tons);  yet  the  plate  was  not  perforated.  Penetration  did  not  lake  place  until  the 
sixth  round,  when  the  velocity  and  energy  were  respectively  720.1  meters  (2,362J 
feet)  and  25.67  meter-tons  (S4;  foot-tons). 

The  result  of  the  trial  is  summed  up  in  the  following  table  and  illustrated  in  the 
annexed  plate. 
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TE8T  OP  tR«AB  PLATE  FOB  DITCH  BITTLESUIP  KOKINUIN  BBfiKNTES. 

This  test  took  place  April  28,  1900. 

The  nickel-Bteel  plate  3.3  meters  long,  2.2  metets  wide,  and  25  centimetere 
thick,  manufactured  hy  the  Arm  of  Krupp,  and  face-hardened  after  its  owd  proceea, 
was,  under  the  contract,  to  be  Bubjected  to  a  test  with  a  24-centimeter  gun.  The 
armor-piercing  projectiles  to  be  used  at  the  trial  were  to  have  a  weight  of  about  215 
kili^rama  (474  pounds)  each. 

For  other  requiremente  of  the  contract  see  Test  of  Plate  for  Ehitch  battleship  De 
Huyter,  which  are  identical. 

The  coefficient  c  for  a  25  centimeter  plate  will  be  1.35. 

Three  shots  are  to  be  fired,  which,  measured,  from  center  to  center,  are  to  ha  75 
centimeters  (29.5  inches)  from  each  other  and  not  less  than  the  name  distance  from 
the  edge  of  the  plate. 

The  ptate  will  be  considered  perforated  when  the  rear  end  of  the  projectile  pene- 
trates to  the  back  of  tbe  armor  plate. 

The  plate  was  secured  by  means  of  twelve  75-millimeter  nickel-steel  bolts  to  a 
60-centimeter  (2  of  30  centimeters)  oak  backing  set  up  against  an  iron  structure 
with  a  40-millimeter  (2  of  20  millimeters)  skin. 

Shots  1  to  5  demonstrated  tfaat  the  contract  requirements  had  been  complied  with. 

For  shot  4  a  capped  steel  shell  was  used. 
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SWEDISH  ABKOR  TBUM. 

The  following  notes  on  Swedish  armor  trials  are  from  the  press 
publications  of  that  country: 

In  the  trialfl  of  Bofora  tuirete,  referred  to  below,  the  projectiles  ueed  were  ordinary 
12-centinieter  {4.72-in.)  and  15-centiraet«r  (6.61-m.)  shell  with  bursting  charges, 
■nd  16-centimeter  caat-iron  shell  with  bursting  charges  and  base  fuses  M/S4,  which 
were  made  to  explode  ^unat  a  sheet-Iron  plate  placed  3  meters  (9.84  inchee)  for- 
ward of  the  turret.    The  remilts  are  shown  in  the  Eollowing  two  tables: 


TruU»  o/  a  15  (mtimeler  {5.91  i 


i:h)  filed  liirret  for  haOlahipt  A,  B,  and  C,  hdd  a 
fore  January  ^,  1900. 


MiHen. 

(l,31I.9Sft,l 

(1,316.26  ft.)    j 


Note.— Upon  compftrlnd  tbe  figures  relailiiK  lo  the  utriklng  veliwily  w[th  (hiwc  rolaling  to  the  piT- 
centA^e,  thfl  Imtter  may  be  round  Inrorrcct;  but  this  apparent  diwrepancy  \f>  dui>  ta 
Ihlcknea  of  tbe  turret,  Bcconling  lu  measuiemeDts  maAn  after  the  trial,  vurliHt,  wilhln  lb?  limits 
permitted,  between  103  and  108  mlHImelera  [4.05  and  4.17  luche*).  and  the  computation  of  tbe 
Telocity-  Ib  bwed  on  Ihrao  flgures  and  not  unllormlf  on  100  mlUlmeteis  (3.H  Inches). 
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Tritdii  af  15  centimetn  (fi.Hl  ineh)  fijed  tarrd,  held  nl  GiTlgbroiia,  June  SO,  IHOO. 


j   EHept  iin    Pcnotni- 1 


Csnt-lnio  rtiol],  I 
burmingchftrgf  | 
iKZ  kl1«  |lin.3  I 


I  <-rxcluo«'tirr«d. 


«u>h  i«Lnt  nf  imiwct 
III  preceding  Toiinds. 
Turret  Klki  about  l-JO  | 
inm.  I4.T11I1.)  bwk. 

»ert4  sniBllcrlmpres-  | 
"ions  from  tregioent*. 
A  i-mck  nround  point 
of  Impart  ol  round  3. 
(la  Inside  ot  turret  2 


Trialg  of  II 100  mUlim^tT  (■1.94  iiirh)  Knijip  notici'iiteiilpd  pkile,  held  iil  ( 'iirUbroiui  Jane 
;>8  awl  SD  and  July  J,  1900. 


S  '  Cullbcr  I    ^'V"v,„,      SIriltlnR     "t      KTeett 
£      otgun.  I    ^^f^}^l    lvelo,.lty.    ||  i  pro3«:ti 


(l.n-l:l  ft.)  I  I  [Kiiiil  of  Impfti't  ol  preceding  ' 

I  nmnil.    Bai'k  hulRC  with  Iwo 

I                            !  '  '  'THckB  11    mllllmcterH    (0.43  I 

I  I  Inch)  wide,  1 

'"'          I      B1S.3    ,    IM    Shntlpml,  ;  45       '  Ktjtht  Blraight  cmcks  around  . 

(l.fiSO  It.)            !  '(l.TTtn.il  potntsnfimpnctol  rounds  1  | 

!                  I           I  j  »ud    2.      Back   bulge   with  ' 

21  j      39S,4        liM    Fnictiircl.         II        I  Ni.  cmck";  no  b«ck  bulge. 

|(l,an  It-)  (U.43in,) 

-mor-plcrclng  i^ell  M34.  I>urstiiig  cbaigo  HtJi  iilas  (100.6!  poundi). 


The  fifth  roiinil  was  fired  for  the  purpose  nf  ascertaining:  in  how  far  a  hit  near  the 
seam  between  two  plates  wonlii  brinK  ont  any  weakness,  and  whether  in  this  resjject 
the  BoEora  turrets  cant  in  one  piece  show  HUiwriority.  The  point  of  impact  was  there- 
fare  fixed  HH  near  tlie  edge  an  the  uielhod  of  aettin);  up  ttie  plate  and  other  i'in.-um- 
BtanueB  pernjitted,  namely,  l-JO  inillimeters  (5.12  inchexj  from  the  edge  of  the  plate — 
that  in  to  say,  aa  ri^srda  the  point  of  the  projectile.  From  the  circumference  of  the 
latter  it  was  only  70  millimeters  (2.7H  inches)  to  the  edpe.  In  order  to  get  the  shot 
so  near  the  ed^,  the  frame  pie<-e  HupportJng  the  plate  ha<l  to  be  removnl  and 
replaced  by  an  oak  beam,  into  which  a  notch  was  moreover  cut  for  the  jirojectile. 
The  plate  wa«  therefore  not  stronRiyHupportetl;  it  neverthclews  stoml  the  test  remark- 
ably well.  This  becomes  especially  apjiarent  by  a  couiiwrison  of  this  liflhrouii<twith 
the  laat  round  6red  at  the  Bofom  trial  on  January  27, 1900.  Theiwn'entaReof  the  two 
shots,  accordinK  to  Pe  Marre's  forniida,  is  pracliially  the  same — 104.8  in  one  case  and 
104  in  the  other.  But  an  far  as  the  resixling  jx)wer  is  concerned,  it  is  obvious  that 
the  Krupp  noncemented  plate  is  far  superior  to  the  Bofora  armor.  In  view  of  this 
fact  we  can  but  hope  that  Bofors  material  in  its  present  state  wilt  not  again  be  used 
as  armor  for  our  fighting  shii>s.  The  weight  and  consequently  the  tliicknees  of 
-  armor  is  limited,  and  it  is  therefore  al»«!utety  necessary  that  we  should  acquire  it 
where  the  most  effective  protection  can  l>e  ha<i,  even  though  for  the  present  thai  is 
unforthnately  abroad.  It  is  possible,  however,  and  even  probable,  that  Bofors,  or 
some  other  Swedish  works,  will,  by  applying  the  Knipp  process  lo  home  mat«riul, 
in  time  attain  equally  good  remills,  so  that  the  thinner  armor  at  least  can  befumisheil 


Trial  af  lli€  crtoflel  iirmiir  fur  battienhipsi  .1,  B,  anil  C<il  Mi-ppen,  May  ^. 


1900. 


The  dimensions  of  the  trial  plate,  a  Krupp  eeniente<t,  or,  as  he  himself  calls  it,  a  face- 
hardened  nickel-steel  plate,  were  2  by  1,5  by  0.175  meters  {e.56  by  4.92  hy  0.57 feet). 
It  was  secured  by  six  bolts  to  an  oak  backing  2  by  30  centimeters  (0.71)  by  1.18 
inches).  The  projectiles  used  were  15-(vntimeter  (."i.QI  inches)  aniior-piercing  shell 
M,'88  of  Finsi>oiig  st<^el. 


Cullberot     WelKhloI 


Efli,-!  ,.n  plate. 

_.     _.            .          _l 

Nufmclu;  Iiioe S'Bled  off  over 

ananMi..f,Lb..ul30i-e 

tinn~ 

ton.  (11.8  Intha);  bac-k 

iilgu, 

3»  inilliin..lctB  (1.M  ii 

c-h.*) 

high. 

fieaic  w  «l  pr«cedfn(t 

uuDd: 

l™-kbiiUw.ainiJmii.«[ 

inch)  hiRh. 

Diainitur  «I  Fiirfnce  sfuled  »fl. 

tH  retitlmelfn  17.09  <i 

hm: 

back    bultp..  30  mill! 

(l.islnrhwlhlgh. 

■(  pir  Ixilllnliipi  A ,  B,  nnd  C,  id  Meppen,  Jvfy  S7, 


DimeneionD  <<f  trial  plaU>,  1.8  by  1.8  1>y  O.IU  meters  (5.91  by  5.91  by  0.62  feet), 
curved  toanuliiu  uf  1.75  metent  (5,7'1  feet)  ami  Hecunil  by  25  bolts  to  an  inner  akin 
12  millimeterH  (0.47  inches)  thick.  The  projectilee,  made  for  that  parpoee  at  Bofon, 
%  (t!.69  incho*)  armor-piercing  steel  Mhell. 


11^ 


ka;  tux  K*led  o<l  Dver 
s  %  by  2£  cm.  (t£*  by 
I.):  back  bul^,  13  mm. 


1,'HiNUEN  IK  AKROK  PKUTKLTIDK. 

The  change  in  the  last  score  of  years  is  well  shown  hy  the  designs 
of  British  battleships.  The  desire  haii  been  to  increase  protection,  as 
much  OS  other  necessities  would  permit,  by  increasing  the  length  of 
the  broadside  belt  and  widening  it,  while  at  the  same  time  improving 
the  protection  of  thp  guns  and  gunners. 

Fifteen  years  ^o  the  armor  protection  of  a  ship  consisted  of  a  short 
wftter-line  belt,  whi<-h  was  not  greater  in  length  than  one-third  or 
about  4(>  per  cent  of  the  total  length  of  the  ship,  while  the  main  guns 
were  protected  by  pear-.-^hapcd  barbettt's.  the  secondan,*  armament 
having  only  shields  uf  from  2  to  l-t  inches  in  thicknes.s.s.  It  will  thus 
be  seen  that  not  only  was  the  part  al>ove  the  armored  citadel  in  the 
center  of  the  ship  unprotected,  but  also  the  ends  of  the  ship  before 
and  al>aft  the  citadel. 

This  is  th(>  main  feature  of  the  protection  of  the  vessels  of  the 
ISiSrt-ltiSS  date.  Then  the  main  belt  vnm  increased  in  length  to  G5 
per  cent  and  in  thickness  to  18  inches,  and  a  supplementary  armor  of 
5  inches  i-on."*  true  ted  »!x>vc  the  main  belt,  carrying  the  armor  to  the 
height  of  the  main  deck;  ti  inch  casemate's  also  inclosing  the  6-in. 
main-deck  guns,  and  6  inch  shields  foi*  the  upper-deck  6-in.  guns. 
The  next  8tej>,  upon  the  introduction  of  the  Harvey  armor  process, 
was  the  use  of  i)  inch  armor  for  the  broadside  protection,  thia  being 
found  c<iual  to  the  old  15  inch  compound  plate;  therefore  it  wait 
found  to  Ih;  possible  to  give  a  y  inch  broadside  armor  of  65  per  cent 
length  and  in  height  from  below  the  water  line  to  the  main  deck,  with 
the  t>  inch  supplemental  armor  above. 
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In  the  next  stage  the  side  armor  was  reduced  to  6  incbeR  and 
extended  in  reduced  thickness  to  2  inch  nickel  steel  to  the  bow,  on 
account  of  the  liability  of  the  bow  being  punctured  and  thus  destroy- 
ing the  handiness  of  the  vessel,  and  also  for  the  purpose  of  strength- 
ening the  ram. 

In  the  latest  types  the  bow  armor  tapers  from  i  inches  to  2  inches, 
whild  aft  thei-e  is  1  inch  of  nickel  steel  over  the  shell  plating.  The 
7  inch  Krupp  cemented  steel  plate  has  taken  the  place  of  the  9  inch 
Harvey  plate. 

The  following  table,  published  in  part  in  Engineeriji^^  of  London, 

shows  this  evolution,  the  causes  being  due  to  the  improvement  in  the 

quality  of  armor,  coupled  with  special  needs  regarding  displacement, 

draught,  radius  of  motion,  etc.,  a  compromise  in  each  case  being  made: 

Armiir  prviei-tion  of  Sriiink  bailtediipi. 
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The  Engkie/f  of  London  has  published  some  notes  and  obserrations 
on  the  armor  exhibit  at  the  Paris  Exposition,  some  extracts  from 
which  are  taken  to  show  the  kinds  and  varieties  of  armor  still  manu- 
factured for  different  purposes. 

The  display  at  the  exposition  showed  the  massive  armor  rising  to 
the  possible  limit  of  thickness,  then  the  compound  armor,  and  after 
that  the  reduction  in  thickness  and  the  retinement  and  hardening  of 
the  face  for  various  purposes. 

To  reduce  weight  and  increase  the  power  of  resistance  are  the  two 
great  aims  of  modern  makers  of  armor  plate. 

All  the  progress  made  in  this  branch  of  metallurgy  during  the  last 
twenty  years  is  based  on  the  physical  character  of  the  steel,  and  the 
power  of  resistance  is  increased  by  various  alloys  and  methods  of 
production. 

The  following  different  types  of  plates  were  exemplilied  at  the 
exposition: 

1.  Extra  soft  m-etal,  characterized  by  perfect  homogeneity  and  a 
higher  grade  of  ductility  than  that  of  puddled  iron,  possessing  at  the 
same  time  a  greater  power  of  resistance  to  perforation,  exceeding  that 
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of  iron  by  about  15  per  tent.  Such  metal,  on  account  of  itn  high 
malleability,  in  to-day  exclusively  adopted  in  the  French  navy  in  the 
construction  of  armored  decks. 

S.  Itwi.  phiteti. — The  use  of  puddled  iron  for  protective  platen  ba^, 
au  before  remarked,  entirely  disappeared  in  naval  construction,  and  is 
only  used  to  a  limited  extent  in  land  fortresses,  but  the  use  of  wrought 
iron  for  this  puipose  has  survived  until  the  present.  Many  cupolas 
made  in  France  during  the  piwt  t*!n  years  for  foreign  governments, 
especially  in  Belgium  at  the  intrenched  camps  of  Namur  and  Li^e;  in 
Koumania,  for  those  of  Bucharest;  in  Switzerland.  Denmark,  and  else- 
where are  fitted  with  wrought-iron  roofs  in  spite  of  the  fact  that  soft 
ateel  had  given  far  better  results  than  the  iron.  There  is,  however, 
a  reason  for  this  adhesion  to  apparently  inferior  material.  In  the 
course  of  comparative  cxperimenbi  in  France  to  determine  the  relative 
values  of  iron  and  soft  steel  to  resist  the  effects  of  high  explosives,  it 
was  found  that  with  the  detonation  of  a  charge  of  me,linite  in  contact 
with  soft  steel  and  iron  plates  the  damage  sustained  was  much  greater 
with  the  former  than  the  latter,  and  it  was  the  result  of  such  expe- 
rience that  decided  the  continued  use  of  the  iron  for  the  purposes 
named.  This  somewhat  contradictory  result  is  diie  to  the  fibrous 
charactei'  of  the  iron,  which  enable-s  it  to  resist  the  effect  of  sudden 
shocks  by  distributing  the  strain  over  a  larger  area  than  is  possible 
for  a  crystalline  structure.  With  cast  metal  having  a  homogeneity 
and  local  strength  much*  greater  than  that  of  the  iron,  the  physical 
structure  is  not  able  to  distribute  the  effect  of  the  sudden  explosion, 
and  this  being  concentrated  in  it^  intensity,  the  resulting  dam^e  is 
much  greater.  Probably  the  same  diffei-encos  would  not  exist  in  steel 
plates  containing  a  relatively  high  proportion  of  nickel,  which  appears 
to  give  a  fibrous  texture  and  thus  to  endow  the  plate  with  the  advan- 
tage of  greater  tenacity,  besides  the  perfect  homogeneity  character- 
istic of  the  steel. 

3.  Ch'tlud aiKf  m/H,— This  material  has  ne\'er  found  any  application 
in  the  armor  plating T)f  ships;  on  the  other  hand,  it  has  )>Gen,  and  is, 
very  extensively  used  in  the  construction  of  land  defenses.  Reduc- 
tion of  weight  Iwing  of  no  importance  for  such  work,  it  can  be 
employed  of  any  thickness  that  may  l)e  found  desirable,  while  compli- 
cated forms  can  be  obtained,  and  a  power  of  resistance  to  attack  that 
is  quite  remarkable.  On  aceount  of  these  chai-acteristics  it  is  specially 
suitable  for  casemates,  the  fixed  walls  of  revolving  turrets,  etc.  The 
chilled  surface  obtained  by  the  prwcss  of  manufacture  is  sufficiently 
hard  to  insure  the  breaking  up  of  nist-iron  projectiles  and  even  of 
chilled-iron  shells;  crucible  chrome-steel  shells,  however,  ai-e  able  to 
break  up  the  burdened  surface,  and  with  the  introduction  of  this 
means  of  attack  the  chilled-iron  plate  has  lost  umch  of  its  value  as  a 
method  of  defense.     In  the  circular  f()rni  of  the  land  fort  an  additional 
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safety  wa*i  obtained  from  the  fai't  that  it  waw  almost  impossible  for  s 
shot  to  strike  normally  to  the  plate,  and  the  ogival  head  of  the  pro- 
jectile glanced  off  after  plowing  a  furrow  on  the  hardened  surface. 
This  advantage,  however,  is  now  lost  by  making  the  <'hronie-ateel  pro- 
jectile cylindrical  and  flat-headed  instead  of  pointed.  With  such  an 
attack  the  hardest  plate  can  l>e  very  speedily  shattered.  For  this 
reason  it  appears  evident  that  the  chilled  cast-iron  plate  must  be 
abandoned  as  a  uieau.-s  of  land  defense,  and  give  place  to  ca^t  st«el 
possessing  higher  tenacity. 

i.  Cant xfeef.— Thin  mateiial,  which  is  now  finding  an  increased 
application  for  the  outer  works  of  armor-clad  land  forts,  is  also 
employed  for  the  roofs  of  cupolas  in  comparatively  thin  plates.  This 
metal  has  been  subjected  to  the  standard  tests  of  the  French  navy  for 
deck  annor  plates,  and  has  passed  through  these  tests  without  show- 
ing any  cracks  or  tfiars.  These  trials  show  in  a  remarkable  waj'  the 
improvements  that  have  been  made  in  the  manufacture  of  cast  steel  of 
that  special  quality  required  to  resist  such  tests  as  those  imposed, 
proving  that  the  metal  possesses  a  degree  of  tenacity  not  supposed 
possible  to  obtain. 

5.  Shij>  (intim: — Extra  soft  plates.  This  quality  of  steel  was  pro- 
duced after  a  long  and  costly  series  of  trials,  the  metal  possessing  a 
malleability  that  had  seemed  to  be  the  exclusive  characteristic  of 
pud<lled  iron.  The  results  obtained  led  the  French  navy  to  adopt  cast 
metal  for  armored  deck  plat*>s;  and  all  the  armor -plate  manufacturers 
in  France  soon  arrived  at  the  satisfactory  production  of  such  plates. 

6,  Special  uteel. — Chrome-nickel  alloys.  The  chief  interest  at  pres- 
ent is  centered  round  chrome-nickel  steel,  which,  under  the  name  of 
"  special  steel,"  hay  been  rapidly  substituU^  for  all  other  mixtures, 
and  which,  in  addition  to  the  de<ik  plates,  was  met  with  in  almost  all 
the  plates  exhibited  at  the  exposition.  This  mixture  undoubtedly 
presents  certain  well  i-oc<^nized  advantages,  which  induced  makers  to 
quickly  adopt  it,  in  spite  of  the  serious  difficulties  which  the  manufac- 
tui-c  of  the  blooms  undoubtedly  presents.  The  beneficial  effect  of  the 
addition  in  diminishing  the  tendency  to  break  up  and  preventing  the 
formation  of  ciwks  has  been  undoubtedly  proved  by  trials;  but,  in 
spite  of  this,  nickel  hardly  affected  the  power  to  resist  perforation. 
It  seemed,  thei'efoi'e,  expedient  to  endeavor  to  increase  this  power. 
The  makers  faced  this  question,  and  with  a  considerable  measure  of 
suct^ess,  by  the  use  of  chromium  in  combination  with  nickel.  They 
have  succeeded  on  these  lines  in  producing  a  special  steel,  possessing 
a  resistance  considerably  in  excess  of  that  of  ordinary  steel  to  the 
extent  of  increasing  the  velocity  of  perforation  by  about  12  per  cent 
and  presentitig  an  altogether  remarkable  absence  of  fragility. 

On  the  other  hand,  the  manufacture  of  this  metal  is  a  very  delicate 
matter,  as  previously  mentioned,  for  the  blooms  and  the  rough  billets 
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become  rapidly  covered  with  surface  crust,  which,  in  foi^ng,  l>ecoiDe8 
furrowed,  and  the  surface  is  nothing  more  than  a  ma^s  of  wriokles; 
for  this  I'eason  the  works  which  treat  this  metal  have  recounie  to 
special  processes  to  avoid  these  drawbacks.  A  plate  prepared  in  this 
way  for  Russia  showed  a  very  distinctly  marked  superiority'  over 
nickel  st^el. 

This  metal  is  used  by  the  French  navy  in  the  manufacture  of  plates 
which  can  not  be  made  of  cemented  steel,  the  prot^ess  of  t«itipering 
cemented  steel  plates  producing  deformations,  which  in  some  case^ 
can  not  be  corrected.  Such  cases  are  found  in  thick  and  considerably 
bent  plates,  such  as  those  for  the  extreme  foi-ward  part  of  an  armor 
belt,  or  in  relatively  thin  plates,  4  inch  or  lass,  and  which  are  pecul- 
iarly liable  to  deformation. 

7.  Hardened  steel. — If  the  proportion  of  chromium  be  increased 
above  2  per  cent,  a  metal  is  produced  more  resisting  than  ordinary 
special  steel  and  yielding  a  velocity  of  perforation  considerably 
greater,  in  fact  surpassing  that  of  ordinary  steel  from  20  to  25  per 
cent.  This  hardened  steel  is  specially  used  in  the  preparation  of 
plates  for  gun  shields  with  a  thickness  of  from  1^  inches  to  4}  inches, 
for  the  protection  of  gun  crews  and  ammunition  supply,  and  for  the 
roofs  of  turrets.  Very  thin  shields  of  from  five  thirty-seconds  of  an 
inch  to  thirteen  sixty-fourths  of  an  inch  are  also  made  from  this 
metal  for  shelters  against  musketry.  Generally  these  plates  of  hard- 
ened steel  present  the  greatest  pyossible  rigidity  and  are  free  from  a 
tendency  to  break  up.  Projectiles  fired  against  them  generally 
rebound  without  producing  any  dam^c,  even  at  short  range.  Nickel 
gives  tenacity,  while  the  chromium  alone  adds  to  the  resistance. 

S.  Cemented  Mteel.  — Cementation,  as  is  generally  known,  is  the  process 
which  is  adopted  at  the  present  time  in  the  works  producing  armor 
plates  to  increase  the  resistance  of  such  armor  by  means  of  surface 
hardening  sufficient  to  insure  the  breaking  up  of  the  projectiles  fired 
against  it,  though  the  latter  lie  themselves  made  from  crucible  steel 
of  the  greatest  hardness.  It  has  been  stated  above  that  on  account  of 
the  difficulties  of  shaping  it,  it  was  practically  impossible  to  increase 
the  hardness  of  '"special  steel"  so  as  to  impart  increased  resistance, 
and  it  was  therefore  imperative  to  have  recourse  to  some  othei'  method. 
Cementation  offered  an  indirect  solution  of  the  problem  by  furnish- 
ing the  means  of  indefinitely  increasing  the  surface  hardness  of  the 
plates.  Whatever  may  be  said  to  the  contrary,  the  advantages  of 
cementation  are  such  that  this  process  is  nowadays  adopted  in  all  the 
great  armor-plate  works. 

This  cemented  steel  is  a  special  metal,  the  surface  of  which  is  hard- 
ened by  a  cementing  process  at  a  high  temperature,  and  continued 
long  enough  to  penetrate  to  a  depth  of  about  an  inch.  The  cementa- 
tion process  is  followed  by  tempering  with  Jets  of  cold  water  striking 
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on  the  preparp<l  aiirface.  This  imparts  ^eat  hardness  to  the  cemented 
surface,  so  that  it  can  not  be  touched  by  a  cutting  tool.  A  plate  so 
prepared  nmy  break  up  a  hard  chrome-steel  shell.  As  the  plate,  apart 
from  its  cement«d  surface,  is  of  relatively  soft  steel  with  a  slight 
dosage  of  chromium,  it  can  be  worked  almost  as  easily  as  the  special 
steel  as  long  as  it  is  not  tempered,  so  that  plates  of  maximum  thick- 
ness can  lie  made  by  this  process,  while  the  thin  plate.*  are  made 
exclu-sively  from  hard  steel  with  a  larger  proportion  of  chromium. 
Such  cemented  plates  can  generally  he  depended  on  to  break  up 
chrome-steel  proje<-tiles  when  these  latter  are  not  fired  with  a  velocity 
sufficient  to  traverse  the  c«raente4  surface  without  themselves  break- 
ing up,  and  it  may  be  estimated  that  this  metal  possesses  a  velocity 
of  perforation  more  than  50  per  cent  greatei-  than  that  of  ordinary 
steel. 

This  high  power  of  resistance,  however,  is  considerably  reduced 
when  the  attacking  projectile  is  "capped,''  which  often  enables  it  to 
penetrate  the  cemented  surface  without  breaking,  and  in  such  a  case 
the  velocity  of  perforation  must  be  taken  at  from  3.5  to  40  per  cent, 
instead  of  50  per  cent,  when  compared  with  ordinary  steel.  Wherever 
possible,  cemented  steel  is  used  for  the  thickest  armor  plates. 

The  original  cementation  process  applied  to  armor  plates  is  due  to 
Harvey,  and  hia  process  is,  for  the  most  part,  followed  by  manufac- 
turers. At  some  works,  however,  modifi<^ations  have  t>een  introduced 
with  a  view  to  increasing  the  resisting  power  of  the  plates.  Thus, 
Oreusot  has  adopted  a  gas  process,  and  Krupp  has  niade  important 
changes  that  have  largely  increased  the  tenacity  of  the  plat«s.  The 
Italian  works  of  Terni  have  adopted  a  pi-ocess  securing  similar  advan- 
tages. 

HlNIPItLATtON  OF  ISMOK  PUTKS. 

The  following  is  one  of  the  processes  for  manipulating  armor. 

StaMund  Eist-n  puldishes  the  following  interesting  description  of  the 
softening  of  ai-mor  plate  by  Dr.  Hans  Goldschmidt's  "Alumino- 
thermic"  process,  now  being  u.sed  abroad. 

The  softening  of  armor  plat«  in  places  has  been  sui-ceMBfuDy  lui-oiiipliBheil  by 
means  of  the  above-named  proi-ms  in  the  following  manner: 

When  it  is  desired  to  soften  only  a  Miiall  spot  for  entering  a  lx>lt,  a  square  5  by  5 
centimetent  (2  by  2  inchtw)  is  laid  oS  with  bricks  or  preferably  with  a  tin  mold. 
This  mold  is  held  together  by  wire.  The  neains  are  I'arefully  stopped  up  with  mold- 
ing sand.    The  mold  itself  should  be  about  10  centimeters  (4  incheu)  high. 

When  a  large  edge  of  a  plate  is  to  be  softened  at  one  time,  the  mold  utay  be  lower, 
so  that  a  comparatively  smaller  quantity  of  the  heating  mass  will  be  required.  If 
the  plat«  stands  upright  and  it  is  desired  to  heat  a  vertical  edge,  the  mold  must,  of 
course,  be  constructed  accordingly.  This  does  not  offer  any  special  difficulty,  bat 
care  should  be  taken  to  construct  the  mold  in  a  substantial  manner  and  to  support 
it  well,  BO  that  no  breaks  may  occur.  Into  this  mold  is  poured,  from  a  crucible  of  suit- 
able siie  especially  manufactured  for  this  process,  the  hcAting  substance  designated 


MtliermiW,  heatol  to  a  temperature  of  3,000°  C.  (6,782*>  F.).  At  the  expiratioii<rf 
about  half  aii  hour  the  molt]  in  reuiove<1  and  the  thermite  knocked  off.  It  cornea  oH 
easily  and  tunuotlilj',  without  in  the  least  injuring  the  plate.  The  partit-ular  part  of 
the  plate  has  by  this  time  lie<x>nie  suffiL-ienlly  soft  to  enable  a  drill  to  eoter  >t  with- 
out breaking  or  beinic  dulled. 

It  is  not  practicable  to  poar  the  thermite  directly  into  the  mold  and  then  ignite  it, 
because  the  metal  formeil  by  the  reaction  would  in  that  case  adhere  to  the  plat«^ 
But  if  the  liquid  inaes  is  ponred  fro:n  a  crucible,  an  indicated,  there  forme  betwt^n 
the  anrior  plate  and  the  metal  sejiaratin);  from  the  thermite  a  very  thin  protective 
layer  of  aluminum-oxide  (corundum),  whittli  renders  it  pnmible  t»  remove  the  heat- 
ing mass  without  any  difficulty. 

Ah  cumpareil  with  the  method  previously  employed,  the  new  process  has  the  great 
advantagt?  of  being  easy,  safe,  and  tjiiick.  By  tliis  process  it  becomes  ponible  to 
soften  at  the  same  time  a  whole  edge  of  an  armor  plate,  while  with  the  oxyhydrogen 
blowpijte  method  each  ]iarti<-ular  spot  has  to  be  xofteued  gradually,  and  the  source 
ol  heat  must  be  apiilied  many  times,  an  the  drill  advances  only  a  few  millimetere  »l 
a  time.  With  the  tioldschmidt  process  the  whole  thickness  of  the  hardened  bux 
can  lie  softened  simultaneously. 

ALUllNCN  THEBHITE. 

EtighnifrliHj^  of  London,  utetos  that  the  compoHition  is  a  mixture 
of  powdered  alumiimiu  and  'won  o.vide,  kept  in  soldered  boxes. 
The  mixture  in  perfet^tly  harmless,  and  molten  iron  can  be  poured 
into  it  without  starting  any  rcju-tion.  If,  however,  a  primer,  coosiHt- 
ing  of  powdered  aluminum  and  some  peroxide,  is  applied,  the  reduc- 
tion <«)mtnences  at  once.  Welding  is  performed  by  this  prot*.ss  also. 
To  show  the  intense  beat  produced,  a  little  of  the  ignition  powder  is 
dropped  into  a  crucible  and  lighted  with  a  common  fuse.  It  flares 
up,  and  when  thermite  is  gi-adually  added  the  whole  ma83  begins  to 
boil.  In  a  minuti^  or  less  the  fu.He<l  alumina  which  floats  on  top  may 
be  poured  off  and  then  the  molten  iron  made  to  follow.  Pouring  this 
into  a  l>ott(HnIess  crucible  placed  on  a  one-half  inch  iron  plate,  the 
reduced  iron  bores  a  hole  quickly  thixiugh  the  plate.  The  aluminum 
employed  is  the  commercial  aluniinmn  of  American  and  other  works, 
of  98  per  cent  and  more. 


Section  VI. 
EXPLOSIVES. 

In  the  past  few  yeare  alt  the  great  powers  have  begun  to  abandon 
the  nitr<^lycerine  8mokele.iH  powders,  on  account  of  their  doytrurtive 
effect  on  the  bores  of  modern  rifles,  and  all  are  tending  to  some  form 
of  nitrocellulose  powders. 

At  the  present  time  the  powders  used  by  the  sevei-al  governments 
are  as  follows: 

Germany  uses  the  nitrocellulose  in  all  guns  except  field-pieces  and 
mortars. 

France  and  Russia  use  nitrocellulose  entirely. 

England  and  Austria  use  cordite,  and  Italy  and  Norway  use  balistite. 

There  are  two  varieties  of  smokeless  powder  either  nitroglycerine 
or  nitrocellulose  in  some  form  or  other. 

(Some  of  the  views  contained  in  the  following  notes  ai-e  from  the 
lecture  by  Lieutenant  Dawson,  of  Vickers,  Sons  &  Maxim,  delivered 
before  the  Society  of  Arts.) 

The  importance  of  this  subject  of  smokeless  powders  can  not  be 
overestimated,  the  introduction  of  this  powder  having  entirely  altered 
the  conditions  of  modern  warfare,  and  it  has  done  most  to  render 
obsolete  artillery  weapons  useless  and  dangerous  to  the  nation  which 
does  not  keep  pace  with  the  developments  of  modern  artillery 
enterprise. 

The  initiation  of  modern  explosives  has  made  it  possible  to  more 
than  double  the  enei^ies  of  guns  as  compared  with  the  days  of 
black  powder,  bringing  into  the  arena  of  practical  warfare  long  range 
fighting  by  land  and  sea,  such  lighting  being  rendered  accurate  bj'  the 
use  of  telescopic  sights,  range-finders,  etc.  It  has  also  rendered  a  very 
great  rate  of  fire  possible  owing  to  the  sniokeles-sncs.s  of  the  powder, 
the  object  fired  at  being  practi<'ally  visible  at  all  times.  Furthermore, 
there  is  practically  no  residue  left  in  the  gun.  Therefore,  as  soon  as 
one  cartridge  is  tired  another  can  be  put  in  without  the  elalwrate 
sponging,  etc.,  required  with  the  old  powders.  This  also  facilitates 
considerably  a  rapid  rate  of  fire.  These  two  advantages  of  higher 
energies  and  more  rapid  rate  of  lire  are  due  to  the  introduction  of 
smokeless  powder.  In  tield  operations,  even  more  than  at  sea,  the 
strat^cal  advantages  of  smokeless  jwwder  are  obvious. 
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In  the  days  of  black  powder  the  velocities  were  limited  to  abont 
1,600  foot-second8,  owing  principally  to  the  rapid  rate  of  burning  of 
the  powder. 

The  modern  propelling  powders,  such  as  the  various  forms  of  nitro- 
ceUuloae  and  nitroglycerine,  are  much  slower  burning,  and  thus  longer 
guns  can  be  utilized,  in  which  a  greater  number  of  expansions  of  the 
gas  are  obtained,  thereby  increasing  the  velocity  to  a  very  much 
greater  extent. 

There  seems  to  be  no  difference  of  opinion  at  present  as  to  the  type 
of  powder  for  use  as  a  propellant,  nitrocellulose  being  preferred  by 
all  powers.  The  nitroglycerine  product  has  served  its  day,  butowiog 
to  the  great  erosive  effect  of  the  guns  a  substitute  bad  to  be  found. 
The  generally  accepted  substitute  is  nitrocellulose.  Nitrocellulose 
powder  has  the  great  advantage  of  being  capable  of  producing  in  mod- 
ern artillery  the  highest  possible  ballistic  effect  with  the  least  amount 
of  wear  on  the  gun. 

The  heat  produced  is  the  principal  factor  in  causing  erosion — that  is, 
erosion  is  pi-oportional  to  the  amount  of  heat  developed — and  it  increases 
enormously  in  percentage  upon  a  small  comparative  increase  in  the 
proportion  of  nitroglycerine. 

What  is  desired  in  a  smokeless  powder  is  a  large  gas-volume  factor 
with  a  low  beat  factor.  An  increase  of  the  force  by  the  addition  of 
nitroglycerine  unduly  increases  the  heat  factor  at  the  expense  of  the 
gas  factor. 

A  small  quantity  of  nitroglycerine  seems  to  be  a  good  ingredient 
in  powder  with  gun  cotton,  as  it  makes  the  powder  work  much  better 
in  the  soft  state  and  gives  it  better  consistency  in  the  dried  state. 

Nitroglycerine  is  also  desirable  in  combination  with  low-grade  gun 
cottons. 

The  temperature  of  the  explosion  of  cordite  is  pi-actically  double 
that  of  nitrocellulose  powders,  which  has  a  direct  bearing  upon  the 
life  of  the  gun,  for  with  so  high  a  temperature  of  explosion  as  cordite, 
far  exceeding  the  melting  point  of  steel,  the  gun  can  not  last  many 
rounds,  especially  if  large  charges  aie  used  developing  heavy  volumes 
of  gas.  Now,  in  order  to  obtain  high  ballistics,  it  is  very  necessary  to 
develop  very  large  quantities  of  gas,  with  the  view  of  keeping  the 
volumes  of  expansion  of  the  gas  at  the  higher  pressures  as  long  as 
possible  and  continuing  these  pressures  to  the  muzzle  of  the  gun.  If 
cordite  is  used,  having  this  very  high  temperature  of  explosion,  these 
volumes  of  gas  at  the  high  pressure  must  of  necessity  seriously  affect 
theboreof  the  gun,  especially  at  the  commencement  of  the  rifling.  The 
nature  of  the  wear  of  the  bore  with  cordite  is  also  very  serious,  taking 
the  form,  as  it  does  at  the  commencement  of  erosion,  of  very  thin,  fine 
lines,  which  develop  as  the  rounds  are  continued,  completely  washing 
away  the  surface  and  quite  abnormally  enlarging  the  rear  of  the  gun 
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where  the  shot  is  rammed  home.  This,  after  a  few  rounds,  allows  the 
shot  to  be  overrammed,  increasiog  the  volume  of  the  chamber,  which, 
in  its  turn,  diminishes  the  pressure,  reducing  the  energy  of  the  gun 
and  varying  the  velocities,  and,  therefore,  the  range  ac^^uracy,  and,  in 
fact,  all  the  points  which  are  absolutely  essential  to  the  gunner.  Fur- 
thermore, the  wear  of  the  bore  of  the  gun  prevente  the  proper  center- 
ing of  the  projectile  at  starting,  causing  it  in  many  cases  to  gyrate 
when  it  comes  under  the  influence  of  the  rifliuET- 

The  use  of  nitroglycerine  powders  entails  a  loss  of  energy  of  about 
34  per  cent  after  about  200  rounds  have  been  fired,  owing  to  the 
development  of  erosive  effects,  so  that  no  higher  velocities  than  about 
2,&00  feet  can  be  obtained  for  any  reasonable  number  of  rounds, 
whereas  with  nitrocellulose  powders  velocities  up  to  and  exceeding 
3,000  feet  can  be  easily  obtained.  As  an  example  of  the  small  erosion 
of  guns  when  using  a  nitrocellulose  powder,  a  Krupp  6-in.  gun  in 
which,  after  some  534  rounds  had  been  fired,  76  of  which  were  fired 
with  prismatic  powder  and  ballistite,  the  dimensions  of  the  gun  came 
within  the  accepted  limits  of  a  new  gun.  The  velocities,  however,  in 
this  test  were  not  very  high,  being  a,300  foot-seconds. 

The  keeping  quality  of  nitrocellulose  is  verj'  good.  Results  of  these 
powders  which  have  been  stored  in  the  hottest  climates  show  both  bal- 
listically  and  chemically  the  best  results.  Some  of  the  German 
makers  have  had  this  powder  under  various  heat  tests  for  many  years, 
and  they  say  that  nitrocellulose  powders,  if  properly  made,  are  to  be 
relied  upon  not  to  deteriorate  any  more  than  cordite  and  other  nitro- 
glycerine products  when  subjected  to  variable  climatic  influences. 
Nitrocellulose  gives  higher  ballistic  effects  than  cordite  at  normal 
temperatures  and  enables  increasing  the  range  of  initial  velocities. 
The  question  of  initial  velotaty  is  very  important,  as  with  this  element 
increased  comes  greater  energy,  greater  penetration  of  armor,  and 
greater  fatness  of  trajectory. 

As  stated  in  General  Information  Series,  No.  XIX,  the  British  Gov- 
ernment has  appointed  a  committee  of  experts  to  examine  and  report 
upon  a  new  explosive  agent  to  replace  cordite.  This  committee  ban 
as  yet  made  no  recommendation,  but  it  is  reported  that  they  will 
adopt  a  pure  nitrocellulose  powder  in  cords  for  small  arms  and  in 
tubes  for  artillery,  probably  of  the  Rottweil  kind. 

Cordite  and  its  kindred  smokeless  powders  proved  to  be  an  excellent 
article  with  the  one  exception  of  its  high  temperature  of  combustion, 
causing  great  erosion  of  the  bores  of  guns.  It  is  a  really  smokeless 
powder,  is  stable  in  all  climates  and  temperatures. 

The  adoption  of  cordite  as  the  accepted  smokeless  powder  by  the 
British  Government  was  noted  in  General  Information  Series  No.  XV, 
when  the  process  of  manufacture  was  also  described.  This  powder 
has  been  extensively  used  in  Europe,  and  is  admirable  in  many  respects. 
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It  is  said  to  have  such  a  high  percentage  of  nitroglycerine,  58,  as  to 
be  deleterious  t<i  the  bores  of  guns;  besides  this  it  has  37  per  wnt  of 
gun  cotton,  and  5  per  cent  of  vaseline.  This  compound  remains  uni- 
form in  all  climates,  is  safe,  and  can  be  depended  upon  for  uniform 
results,  and  it  is  really  smokeless.  The  large  percentage  of  oxygen  in 
nitroglycerine  turns  all  the  carbon  into  gas.  Nitroglycerine  is  also  a 
preservative.'  Most  nitrocellulose  powders  consist  of  gun  cotton,  with 
or  wiliiout  an  admixture  of  nitrates.  These  are  gelatinized  by  means  of 
a  solvent  and  then  cut  up  into  cubes,  etc.  They  are  forms  of  gun  cot- 
ton toned  down  by  gelatinization.  In  Rusi^ia  they  use  a  nitrocellulose 
powder  known  aa  pyitHiolIodion,  which  seems  to  be  giving  satisfaction. 
This  is  a  gun  cotton  manufactured  in  some  spc<nal  way. 

Cordite  is  the  product  of  gun  cotton  dissolved  in  nitroglycerine. 

(irun  cotton  is  also  dissolved  in  acetic  ether,  alcoholic  ether,  or  the 
like.  Dissolving  or  gelatinizing  gun  cotton  or  soluble  nitrocotton  by 
the  use  of  liquid  solvents,  such  as  acetic  ether  and  acetone  for  the 
former  and  mixtures  of  ether  and  alcohol  for  the  latter,  by  which 
process  the  fibrous  character  of  the  original  substance  is  more  or  less 
desti'oyed  and  a  horny  material  produced  of  a  slower  rate  of  combus- 
tion, the  reduction  being  due  to  the  change  in  physical  condition. 

The  above  product  is  rolled  into  sheets  or  pressed  through  suitable 
dies  into  wii-es,  rods,  or  tubes,  which  arc  then  cut  up  into  suitable 
lengths  for  charges. 

The  German  powder  contained  e<iual  parts  of  nitroglycerine'  and 
gun  cotton,  but  the  percentage  of  nitroglycerine  has  l)een  progres- 
sively reduced  in  oi-der  to  lower  the  tenipemturc  of  combustion  of 
the  powder.  Up  to  quite  i-ecently  the  i-eduction  was  from  40  to  25 
per  cent  of  nitroglycerine,  while  cordite  has  57  per  cent.  Lowering 
the  temperature  of  combustion  is  sometimes  effected  by  adding  baryta 
saltpeter  in  small  quantities  to  the  nitroglycerine  powder.  This  adds, 
howevei',  a  little  smoke  eflfet^t. 

Other  inventions  have  been  brought  out  having  for  their  object  the 
lowering  of  this  tempei-ature  of  combustion  of  cordite  and  so  reduc- 
ing the  erosion  on  the  gun. 


In  the  latter  part  of  April,  just  passed,  a  disa«t  routi  explosion  occiured 
at  the  electro-chemical  works  near  Griesheim,  in  the  vicinity  of 
Frankfort-on-the-Main,  where  smokeless  powder  is  manufactured. 

The  factory  and  machinery  were  destroyed,  and  there  was  a  large 
loss  of  life.  The  trouble  is  said  to  have  originated  in  a  uniail  fire 
which  ignited  .-ievemi  ivceptucles  of  picric  acid,  exploding  them,  then 
exploding  several  large  vats  of  cheiriicals,  then  .ipreading  to  the  large 
quantity  of  barreled  stnokeless  powder,  blowing  up  them  and  the 
boilers.     The  fumes  and  masses  of  burning  chemicals  made  it  impossi- 
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ble  foi-  ttiiyOnc  to  rcaiuin  in  the  vicinity  until  tbc  entire  plant  and 
buildlngK  had  been  destroyed. 

Sevei-al  other  more  or'lesw  disaNtioupi  explosions  have  occurred  dur- 
ing the  past  year,  nome  of  which  have  been  traced  to  carelessness  in 
manipulatioti,  others  to  want  of  purity  of  the  ingredients.  Great  care 
is  used  in  the  modern  powder-making  manufactories,  in  consequence 
of  which  accidents  aie  fewer  than  in  the  past.  Modern  plants  are  so 
arranged  that  an  explosion  in  one  building  will  not  affect  other  parts 
of  the  plant,  and  the  number  of  persons  likely  to  be  involved  in  such 
an  accident  is  made  as  small  as  possible. 

In  coimection  with  the  (Iriesheim  explosion  the  Bedlnifr  Lokal 
Am<:i,<jef  comments  as  follows  upon  the  dangers  of  the  manufacture  of 
picric  acid: 

THIS  DAIHJEBH  OP  PICKIC  MID. 

The  terrible  catastrophe  which  recently  deatroyed  the  Chemical  Works  (iriesheim- 
Elektron,  uear  Frankfort-on-the-Maiii,  calls  oar  attention  to  one  of  the  most  power- 
ful expluuiveH  knowD,  picric  add.  *  *  *  In  ite  pure  state  picric  acid  appears  in 
the  shape  of  crystals — long,  flat,  Hhining  ueollee,  yellow  in  color  and  of  extremely 
bitter  tajfte.  These  crystals  may  l>e  heated,  apparently  without  danj^r,  and  melt  at 
122.5°  Celsius  (252.6°  F. ),  that  is,  a  little  above  the  boilins  point  of  water.  With 
proper  care  the  healing  may  be  carried  to  an  even  h^^her  point;  but  if  the  melted 
picric  acid  is  heated  suddenly  it  detonateu.  For  a  long  time  its  manufacture  was  con- 
sidered to  1)e  free  from  danger,  as  it  was  believed  that,  by  usinir  the  necessary  precau- 
tion, the  dangerous  elements  lurking  in  this  acid  cmld  be  controlled.  This  was  a 
fotal  mistake,  and  had  to  be  paid  tor  with  human  lives.  •  "  •  Even  by  mixing 
picric  acid  with  lead  ocher,  lead  nitrate,  strontium  nitrate,  I'tc,  powerful  detona- 
tions may  be  produced.  When  ignited,  picric  acid  bums  quite  harmlessly,  with  a 
deep  black  flame  producing  much  soot,  without  exploding.  In  burning  it  generates 
fumes  which  have  that  peculiar  bitter  taste  noticed  in  the  cryHtals,  for  which  reason 
this  acid,  which  has  been  known  for  over  a  hundred  years,  was  formerly  lalled  Wel- 
ter's bittera  or  indigo  bitters.  The  effect  is  a  very  different  one  when  it  is  ignited 
suddenly  and  by  some  powerful  agent,  as,  for  in8tan<'e,  in  fuse  devices  for  military 
purpoeee,  or  when  those  line  crystal  needles,  bo  harmless  in  appearance,  are  inclosed 
in  vessels  and  then  ignited.  It  then  explodes  almost  exactly  like  gunpowder,  except 
that  the  detonation  is  not  so  loud.  In  a  compree6e<l  or  melted  state  it  exceeds  in 
violence  the  most  powerful  explosives.  Owing  to  its  explosive  power  picric  acid, 
when  inclosed  in  projectiles,  is  one  of  the  most  effective  mibstances  for  bursting 
shells;  but  at  the  same  time  it  is  dangerous  for  the  men  who  have  to  handle  the 
shell. 

In  1HS6,  Boulanger,  the  famous  French  general,  asked  the  Parliament  of  his  coun- 
try lor  an  appropriation  of  60,000,000  francs  for  the  introduction  of  a  new  and 
wonderful  projectile  of  previously  nnattained  destructive  effect,  which  he  called 
melinite  shell.  In  order  to  win  the  Parliament  for  his  plans,  he  invited  the  bu<^t 
committee  to  a  war  game,  at  which  firing  trials  were  held  with  the  new  shell  against 
Fort  Malmaison,  near  Paris.  The  result  was  that  the  sum  asked  for  waa  voted,  and 
all  the  fortifications  on  the  eastern  boundary  weree(|uipped  with  the  new  projectiles. 
This  melinite  was  nothing  other  than  this  same  picric  a(-i<l,  which  recently  caused 
eiich  destruction  at  firiesheim,  except  that  it  was  mixed  with  gun  cotton  dissolved 
in  ether.  Some  time  later  aiipeared  the  inventor,  Turpin,  who,  sustained  by  the 
Paris  press,  claimed  lo  have  invented  a  bursting  shell  which,  at  a  distanL*  of  several 
kilometers,  could  at  one  blow  clear  the  field  of  theenemy.  •  •  •  Turpin  demon- 
1262-01 18 


more  powerful  explinve 
n  fact  far  superior  lu  the 
ly,  therefore,  be  a^nime<l 


274 

etrateil  tbat  pure  picric  add,  when  in  tlie  melted  state,  i. 
than  the  mixture  known  as  ineliaite.  In  that  state  it  . 
most  powerful  dynamite  or  gun-cotton  preparation,     it 

that  the  prenent  melinite  coneieta  of  melted  picric  aci<l  alone,  and  in  more  or  less 
identical  with  lyddite,  manufactured  for  the  English  army  at  Lyd,  England. 
AlthoDgh  melinite  «-as  at  first  enveloped  in  that  veil  of  secrecy  with  wbtcb,  for 
obvious  reasons,  anything  new  in  the  military  arts  in  surrounded,  other  nations  also — 
England  and  Germany,  for  instance — pOHBew  the  secret  of  its  manufai-Iure.  If  I  am 
not  mistaken,  Wille  Btates  that  the  melinite  of  the  German  army  is  known  under  the 
name  of  "  GranatfulUmg  c/S8"  (shell  filling  tyi«,  '88. ) 

Phenol,  from  which  picric  acid  is  won,  is  commonly  knowD  as  carbolic  acid,  the 
well-known  antiseptic  and  disinfectant 

e  Genlo  publishes  the  following  notes. 


The  Rlvuta  dl  Art!gll>^ 


POWDEItft  IIKGD  II 


DIFFBRKNT  KlTIVNg. 


more  easily  we  will  call  tbe 

u  powder,  the  latter  being  a 

To  the  first  group  l>e)ongB 


It  is  at  present  the  general  opinion  that  each  type  of  flreami  requires  a  special 
powder  in  order  to  attain  it«  object.  Thus  there  are  in  existence  many  different 
kinds  of  powder,  which,  liowever,  from  the  standpoint  of  their  composition,  may  be 
restrict«d  to  a  few  claaee*i. 

Two  kinds  of  smokeless  powder  are  used: 

(a)  Nitroceliulofe  powder  without  nitroglycerine. 

{h)  Nitrocellulose  powder  with  more  or  leas  nltroglyc 

In  order  to  distinguish  these  two  kinds  of  powder 
former  gun-cotton  powder  and  the  latter  nitroglycerin 
gun-cotton  powder  with  an  admixture  of  nitroglycerine 
also  pyroxiline. 

Nitroglycerine  pow<ler  is  used  for  small  arms  only  in  the  following  c 

1.  Italy,  which  uses  ballistite  and  recently  also  ["olenite. 

2.  England,  which  usee  the  famous  cordite. 

3.  Norway,  which  has  adopted  the  Italian  ballistite. 

All  other  countries,  with  the  exception  of  (ireece  and  Portugal,  wliiuh  are  still 
using  black  powder,  use  gun-cotton  powiler,  mostly  in  the  aliapu  of  flakes. 

Ill  the  following  table  we  enumerate  the  principal  countries,  their  ser\-ice  powder, 
an<l  the  maxinmm  gas  pre««ure  obser^'Cd  in  their  respective  types  of  small  arms. 
Tho  pressures  have  been  com))ute<l  by  takii^  tbe  average  of  tbe  results  given  by 
Maresch-Mftudry  (third  edition),  Wuich,  Maudry  (fourth  editioA),  Dr.  Guentber, 
and  fiomequo. 
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HwlUvrluid, 

1IIIIU.lI  suit! 
Brazil,?  .... 
Colombia,? 


Wh[lo    tyl- 
Flakes 


loT]',  WorblauIeD. 

United  Fovtdor  Fac- 
tories, Kuln-Rutt- 


Mnilmum 
presoiiT. 


ZTO.S 


I         J._ 


Fur  ffuns,  a  list  like  tlie  foregoinf^  mn  not  lie  givt^n,  l)«H;autte  each  ixiuntry  has  a 
Dumber  of  guns  of  different  types. 

In  Germany,  France,  Ruasia,  and  tlie  United  Stalef<  pure  gun-cotton  powder  Ib 
used  olmoBt  exclusively  for  the  modern  types  of  gunx,  with  a  few  exceptions,  ae,  for 
inafance,  for  (ierman  howitzers  and  mortars. 

In  England,  Italy,  and  Austria,  on  the  other  hamt,  only  niln^lyeerine  jwwder  is 
iu*d  for  ofdnance,  although  in  England  extencive  esix;riuienta  liave  been  made  with 
gun-cotton  powder,  which  have  given  good  resultjt. 

Brazil  ie  about  to  build  a  factory  for  fiiioheleaH  powder,  and  has  invite<i  coinjieti- 
loTB  to  submit  results  of  texts  made  with  pure  gun  cotton,  and  with  gun  cotton  mixed 
with  nitroglycerine  (up  to  20  per  cent).  It  would  therefore  seem  as  though  that 
coontry  had  not  yet  decided  in  favor  of  either  kinil  of  ])ow<ler. 

In  Japan  the  tendeuty  ia  at  present  to  give  preferentt'  to  nitrocellulose. 

Turkey  purchased  in  March,  1900,  260,000  kilograms  (573,200  pounds)  of  Rottweil 
sraukeless  powder.  It  appears  that  in  future  this  country  intends  to  manufacture  ita 
own  powder.     {Sultan's  decree  of  August  20,  1900.) 


lii'liiw  we  jrivi;  lliK  <tifft'n.-iit  kiiiiln  i>f  [mwilrr  iin-il  for  tlii'  (rtiiiH  iif  tlit^  itrvnt  pitwtia 

of  Kurojie. 

1.     AUOTHIA. 

(1)  a  luni.  (aOK  in.)  ik)w.Ut  M,fl3  for  field,  muuiiUin,  fii^,  hckI  t.ir- 

tresH  pmi^ Xitn^lyiierioe 

(2)  I'uwcler  in  Hut:  ami  iinnv  ictsihk,  prismatit^  piiwiler,  ami  |>uwiler 

in  cuIhx  for  old  tyi>e  31  and  2S-nim.  (1.22  and  l.I-in.)  f^ne...  Nitruglycurine 


Z  Esi 


(1)  Cordite,  iit^w,  for  all  r»|>iil-liTV  and  breech-load ii^  kuiih NitroKlyivritie 

(2)  Ox>rdite.oW N'itr<«lyferine 

(3)  SchuUzeiK)wiler(heii>(tte!'teil) SitrfH-elluUx* 

(4)  "  B.  E.  C."  powder  (lM?int;  tepteii) NitrocelUiloMe 

(1 )  I'owdt^r  in  flakes  fur  f!eld,  furtr««,  Hi«^,  coaid,  and  naval  gana. 

(2)  Pyro-tollodion  iH>wder NitrocelliiloHe 

(3)  Sew  "B.  S."  cmokeleat  powder Nitrocelluloee 

(4)  Diffvrtiiit  kindH  of  powder,  in  tn^ine,  fur  fctine  of  old  type;  also 

fxinie  kindB  of  brown,  priHinatic,  and  other  powder  for  large 
naval  gane. 


(1)  tiun[«>wder,  JtBW,  for  jrunM  M/96. 

(2)  (iunpowder  in  flakes  for  field  piewfl  M/73  and  12-cm.  (4.715-in.) 

guns Nitrouelluloee 

(3)  Powder  in  large  fiokes  fur  15-<:m.  ((i-in.)  longH:uTU<,  I5and  21-cm. 

(6and8.25-in.)  built-upgunB(Kingkanonen),  and  21-cni.  Jacket 

KUiiu  (Mantelkanonen) Sitnieellultwe 

(4)  I'owderin  i-ulwM  for  field  bowitiserH  and  tiiortars -. Nitrot^lyi-eriDe 

(1)  BalliBtite  for  4.2-i'iii.  (l.ftiS-in.)  T«pid-fire  and  all  breech-loading 

giina Nitroglyeerine 

(2)  Swedifhapirite,  1>ein);tet^e<l  for  the  i>urpo«<eofm]{)ert<eding  dyna- 

mite    Nitroglyterine 

(3)  Different  kiudijof  black,  brown,  i)riiiiuatii',  and  other  iK)wder  from 

Go^'emment  factories,  and  a  few  from  Kotttveil. 

6.  K[;»<iA. 

(1)  Pyro-wiUodion  i>owder  for  4.7-cm.  (l.K5-in.)  lapid-flre  gune,  SUA 
cm.  {12-in.)  giiuti,aud  liifht  field  pieces  (by  way  of  exj>e  rime  tit; 
reeembleB  tlie  Freiieli  "H.  N.").  It  is  also  lined  in  the  navy 
for  30.4,  25.  12.  7.5,  and  4.7-cin.  (12-in..  ll,85-in.,  4.7.5-iii.,  S.in., 
and  1.85-in.)  guns --- Nitrocelluloee 


TORPEDOES. 

Aoaisson  representing  a  section  of  the  immersed  hull  of  the  battleship 
IImu-i  TV,  whose  compartments  have  been  constructed  with  a  view  to 
resisting  the  explosion  of  automobile  torpedoes,  Wiw  moored  in  the  Brest 
roadstead  and  firing  trials  were  held  against  it.  The  Yachthig  Gasette, 
of  Paris,  publishes  the  following  de.icription  of  this  trial: 

ThiH  <'ai(«N>ii  waa  built  nniler  the  direction  of  theaalhorititeof  tlie  dockyard  where 
the  almve-menUnned  battleflhip  was  building.  ThecaiHHin  rarrie^  tlie  tnme  armor, 
the  Kftine  armored  deck,  the  saino  eoal  ohutes,  eompartnients,  and  )iulkhea<lB  as  the 
type  fhip.  Its  length  was  40.68  feet,  height  39.96  fett,  (Iraiight  24.!)3  feet,  and  die- 
placement  about  490  tons. 

The  torpedo,  represenled  by  a  war  head  17.72  inclieH  in  <liameter,  carrying  a 
charge  nl  220  pounds  of  gun  (»tton,  was  place<l  in  contact  witli  tlie  caisson's  sidt  at  a 
depth  of  10  to  11  feet.  In  the  rear  of  the  charge  was  placiil  a  n>m]iresseil-air  resei^ 
voir,  containing  air  at  100  jtounds  pressure,  the  remaining  pretwure  of  a  tj>ri>e<lo  at 
the  end  of  a  normal  mn.  The  chai^  was  flreil  from  a  near-liy  t>oat  by  an  electric 
fuee,  ignited  by  a  battery.  An  enomioux  cuUmiii  of  water  was  tlirown  up,  t)ie  rais- 
tion  sinking  immediately.  After  great  ditlicnity  the  cainson  haf  b(«n  rained,  and  it 
was  found  that  the  torpeilo  had  made  a  laige  hole,  breaking  through  the  double 
bottom. 

This  experiment  was  particularly  interesting,  as,  while  it  was  known  Ilist  torpedoes 
would  produce  enonnous  damage,  up  to  the  present  time  all  experiments  had  taken 
place  against  old  shipeand  hiiIkH,  and  nu  practical  tests  hail  lieen  made  againrt  mod- 
em constnictions.  It  was  to  obtain  thia  needed  informati'm,  as  well  as  to  l«!t  the 
value  of  the  form  of  construclion  of  the  uniler- water  iKxly  of  the //«i?-i  IV,  thattheee 
tiials  were  held. 

BCSSIAN  EXPERIMEnrS. 

On  an  uninhabited  island  in  the  Gulf  of  Finland  a  shed  wa.'s  built  of 
zinced  sheet  iron,  and  in  it  wiih  placed  a  torpedo- launching  tul>e,  with 
torpedo  loaded  and  charged.  The  war  head  projected  a  little  beyond 
the  mouth  of  the  tube. 

The  first  experiment  consisted  in  firing  with  rifles  at  the  air  chamber 
of  the  torpedo,  which  wa,s  filled  with  compressed  air  at  80  atmospheres. 
A  bullet  struck  the  air  chamber  and  passed  through  ita  wall,  the  air 
escaping  without  any  explosion.  Outside  of  the  hole  in  the  chamber, 
no  damage  was  done. 

The  next  experiment  consisted  in  exploding  a  gun-cotton  charge  of 
1ST  pounds  in  the  shed  near  the  projecting  war  head  of  the  torpedo. 
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In  order  to  observe  the  effect  also  upon  living  heings,  a  number  of 
sheep  were  uiade  to  share  in  the  experiment  Twenty  minutes  after 
all  observers  had  withdrawn  to  a  neighboring  island,  the  gun-cotton 
exploded,  causing  the  war  head  also  to  explode.  The  shed,  the  launch- 
ing tube,  the  torpedo  in  it,  and  the  sheep  grazing  in  the  vicinity,  were 
blown  to  pieces,  while  one  animal,  which  had  strayed  about  9l>  feet 
away,  remained  unharmed.  The  officei-s  on  the  neighboring-  island 
experienced  only  a  violent  air  shocrk.  The  destructive  effect  of  the 
explosion  was  confined  to  a  comparatively  small  area. 

Following  this,  an  under-water  experiment  was  made  on  a  barge, 
the  bottom  of  which  was  protected  with  4-inch  wteel  plates.  A  torpedo 
boat  launched  a  torpedo  against  the  bottom  of  the  barge,  the  latter 
being  shattered  into  atoms  by  the  explosion. 

THE  WIKELKSS  VIKieiBLK  TOBPEDO. 

There  are  several  applications  of  this  principle  aliroad  and  one  at 
home.  The  system  has  been  under  experiment  for  niariy  yeflrs,  but 
has  only  i-ct^entl}'  been  applied,  and  is  still  in  the  experinientjil  stage. 

It  is  said  that  a  torpedo  of  this  type  was  tried  at  Stockholm,  IVcem- 
ber,  1898,  in  the  presence  of  King  Oscar.  It  is  also  repoited  in  the 
press  that  runs  were  held  with  the  same  torpedo  la«t  year  at  Langstone 
Harbor,  near  Portsmouth,  over  distances  of  2i  to  3  miles,  and  that 
these  demonstrations  showed  that  i-anges  of  15  to  20  miles  seemed 
ultimati^'ly  to  be  perfectly  attainable,  the  sending  station  to  1^  on  shore 
or  on  shipboard. 

The  English  and  American  press  have  recently  published  notes  on 
the  following  conti'ollable  toipcdo,  fi-om  which  publications  the  fol- 
lowing are  extracts: 

This  system  was  inventwl  some  time  ago  l)y  a  Mr.  Cecil  Varicas,  an 
English  electrician.  The  .system  is  yet  in  the  experimental  stage. 
The  trials  have  been  successful  in  directing  and  controlling  models  of 
launches  and  torpedoes.  The  apparatus  is  said  to  cost  but  a  third  of 
that  of  the  Whitehead.  The  present  range  of  the  system  is  200  yards, 
but  this  will  no  doubt  be  greatly  increased  by  improvements  in  the 
instrunientji.  The  inventor  employs  the  Marconi  system,  and  recently 
a  test  was  made  in  the  oijen  sea  in  the  English  Channel  in  which  the 
inventor  was  able  to  manipulate  by  means  of  ether  waves,  and  with 
great  success,  the  movements  of  his  torpedo  in  any  desired  directioD 
while  it  was  traveliTig  below  the  surface. 
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III. 

ENGINEERING  NOTES. 


By  lieatenant  L.  K.  db  Rtbioubr,  United  RteXee  Navy, 
SbyT  InUlligence  Offiar. 


GENERAL  NOTES. 

Since  the  last  annual  of  thin  office  there  has  been  little  of  interest 
to  report  upon  new  designs  of  machinery.  The  submarine  has  boon 
attracting  the  attention  of  foreign  governmentH,  and  boati^  of  this  type 
have  been  ordered  for  the  navies  of  England,  France,  and  .Sweden. 
The  trials  of  the  V!per  and  Cobra,  turbine  destroyers,  have  been  con- 
tinued in  England.  The  Viper,  at  a  displacement  of  370  tons,  obtained 
36.581  knots  on  a  one-hour's  full-power  trial,  with  a  maximum  speed 
of  37.113  knots.  The  revolutions  were  1,180  per  minute  and  the  air 
pressure  -H  inches.  The  speed  of  37.113  knots  represents  about  12,300 
I.  H.  P.,  as  compared  to  the  6,000  or  7,000  H.  P.  in  the  ordinary 
destroyer.  This  boat  has  carried  out  all  of  her  official  trials  success- 
fully, making  the  guai-antced  speed  astern  of  15^  knots,  exceeding  the 
31  knots  required  by  over  5  knots,  and  only  consuming  2.38  pounds 
of  coal  per  1,  H.  P.,  being  allowed  2.5  pounds  per  I,  H.  P.  per  hour  at 
31  knota  speed.  The  high  speeds  made-  by  the  Cobra  and  Viper,  the  first 
two  boats  of  this  type,  have  been  obtained  with  practically  complete 
absence  of  vibration  from  main  engines,  which  is  so  excessive  in  tor- 
pedo vessels,  and  without  accidents  in  the  engine  room,  which  are  of 
so  common  occurrence  with  the  reciprocating  engines  of  this  dius.-*. 

Increased  speed,  efficiencj'  in  coal  consumption  near  designed  speeds, 
absence  of  vibration  /rom  main  engines,  increased  stability,  increased 
safety  to  engine-room  force  owing  to  absence  of  reciprocating  parts, 
perfect  balancing  of  engines,  reduced  weight^i  and  cost  of  attendance, 
smaller  diameter  of  propellers  reducing  racing  in  a  sea  way  and  facili- 
tating navigation  in  shallow  waters,  are  the  principal  advant^es 
claimed  for  the  turbine,  and  they  may  cause  its  use  in  torpedo  boats 
and  fast  merchant  vessels;  but  the  increased  coal  consumption  at  low 
speeds  will  probably  prevent  its  use  in  large  vc-isels  of  war,  where  the 
ordinarj-  cruising  is  done  at  aliout  one-half  the  full  speed. 
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LIQUID  FUEL. 

Foreign  governinentw  continue  to  use  and  experiment  with  liquid 
fuel  to  about  the  aanie  extent  &s  wsm  reportod  in  the  lai^t  annusL 

According  to  the  pres*<  the  British  Admiralty  intend  to  renew  tiieir 
experiments  with  oil  fuel  on  board  the  destroyer  Svrly.  Borneo  oil 
will  );e  used,  however,  as  the  experiments  l&'^t  year  with  American 
petroleum  were  unsatisfactory,  owing  to  the  thick  black  smoke  pro- 
duced. 

Interesting  trials  have  been  made  on  the  torpedo  boat  Ophir,  built 
by  Yarrow  &  Co.  for  Holland,  with  the  object  of  te,'*ting  Hotden's 
system  of  burning  oil.  A  trial  wa.-^  first  made  with  coal,  when  a  speed 
of  24i  knots  was  obtained.  When  the  oil  burners  were  started,  u.sing 
the  oil  and  eoal  t<^ether,  the  speed  was  increased  2  knots^i.  e,,  to  2^ 
knots.  The  consumption  of  coal  was  2,800  pounds  per  hour,  and  when 
Borneo  oil  was  introduced,  700  pounds  of  this  furl  in  addition.  When 
burning  oil  in  one  boiler — half-boiler  power — a  speed  of  14  knob^  was 
obtained  with  500  pounds  of  oil  per  hour. 

The  French  battleship  Jetia  has  completed  very  satisfacton-  trials 
with  liquid  fuel.  When  oil  and  coal  were  used  in  mixed  combustioD 
the  engines  passed  from  4,000  to  6,.o00  H.  P.  in  a  very  few  minutes. 

In  April  the  battleship  Kam-r  Fnldrich  III  ran  upon  a  rock  and 
bulged  in  the  outer  plates,  in  the  wake  of  the  "mazut"  oil  carried  in 
the  double  bottoms.  The  oil  was  forced  out  through  the  air-relief 
pipe  and  flowed  down  into  the  fire  room,  where  it  caught  fire  and 
caused  considerable  damage.  These  compartments  were  flooded  and 
the  iiames  were  smothered  under  the  protective  deck. 

The  following  article,  from  one  of  the  foreign -service  m^azines, 
gives  the  service  performed  by  the  steamship  Cfyinrie,  of  the  Shell 
Transport  and  Trading  Company.  The  liquid-fuel  apparatus  for  two 
of  the  steamers  of  this  company  was  described  in  the  last  annual: 


The  Bteamship  0>MTi«,  of  the  ^hell  Transport  and  TradingOompany,  lately  Bteomed 
all  the  way  from  Koetei,  in  Borneo,  tii  London — 9,250  niilei" — ufing  nothing  but 
liquid  fuel,  and  ths>  Iwilers  supplying  the  uteam  tor  tite  inmiiis  that  are  now  ilierhar^ 
ing  the  car^  are  tired  l>y  the  sanie  material  The  nil  is  not  burnt  by  the  aid  of  a 
thin  layer  of  incandeaiseiit  poal  as  is  the  iiaap  in  some  B>'Blenis,  but  is  pulveriied  or 
reduced  to  spray  by  means  of  a  eteani  }^X  at  the  furnace  donr,  where  it  Jh  delivered 
from  service  tanks  above  the  Iwllera.  The  Cbicr/f  was  formerly  tired  with  cx»al,  and 
her  convereion  to  liquid  fuel  has  been  attempted  with  ailvantageoiie  results.  Her 
complement  of  Htokera  has  been  retluced  to  6,  as  against  36  necessary  with  ooal,  and 
her  speed  ha«,  at  the  same  time,  lieen  slightly  improved.  Moreover,  the  rhange  has 
effected  an  important  saving  in  bunker  space,  for  her  consumption  of  oil  on  this  voy- 
age was  only  22  tons  a  day,  whereas  her  daily  consumption  of  coal  used  to  be  35  tons, 
and  a  ton  of  oil  is  calculated  to  occupy  only  34  cubic  feet,  against  45  feet  required 
lor  coal.    Oil,  too,  can  be  carried  in  the  water-l)allast  tanks,  and  can  also  be  takw 


on  board  much  more  quickly  than  cosl— on  a  recent  oecaaion  300  tone  were  pnmped 
into  a  German  8t«amer  in  one  hour.  The  oil  yielded  by  the  Borneo  fields  fonnB  an 
excellent  fnel  when  used  juat  as  it  comee  from  the  ground,  and  it  is  said  to  be  super- 
seding both  the  Russian  and  American  products  in  the  Far  Eaut,  where  it  ie  exten- 
sively used  for  fuel  in  steamere — e.  g.,  the  Hamburg- American  boats  engaged  in  the 
£ast«ni  trade.  To  give  some  idea  of  its  cost,  it  may  be  mentioned  that,  according 
to  the  termB  of  a  recent  contract,  which  need  not  be  specified  exactly,  it  ia  to  be 
delivered  at  the  price  of  3De.  a  ton.at  Singapore  and  Hong  Kong,  32b.  6d.  at  Shanghai, 
36s.  in  Japan  and  Colombo,  and  bOs.  at  Suez.  The  Onerie  brought  from  Borneo  over 
6,000  tons  of  solar  oil,  the  greater  part  of  which  ia  destined  to  be  used  by  the  Gae 
Light  and  Coke  Company  for  the  production  of  oil  gas  for  enrichment  purposes,  and 
it  is  an  interesting  fact  that  the  vessel  (or  one  like  her)  will  be  bunkered  with  the 
refuse  that  remaine  after  the  oil  has  been  utilized  in  this  manner. 


gECTION  II. 
BOILERS. 

Since  the  memorandum  on  water-tube  boilers  was  inaued,  the  Admi- 
ralty has  appointed  a  boiler  committee  to  investigat*  and  report  upon 
the  advant^es  and  disadvantages  of  the  Kelleville  boiler  for  naral 
purposes  as  compared  with  the  cylindrical  boiler;  to  investigate  the 
causes  of  the  defects  which  have  occurred  in  ships  fitted  with  them, 
and  to  report  how  far  they  are  preventable;  to  report  on  the  advan- 
tages and  disadvantages  of  the  Niclausse,  Babcock  &  Wilcox,  or  any 
other  discription  of  boiler,  as  compared  with  the  Belleville. 

In  addition  to  attending  the  trials  of  vessels  fitted  with  wat«r-tube 
boilers  and  to  conducting  experiments  between  vessels  having  installa- 
tions of  the  cylindrical  and  Belleville  boilers,  the  committee  has  taken 
evidence  from  the  engineer  officers;  has  sept  several  of  its  members  to 
inspect  the  Belleville  boilers  on  board  the  vessels  of  the  Messageries 
Maritimes  Company,  and  has  visited  the  principal  boiler  works  in 
England,  the  Niclausse  works  in  France,  and  the  Durr  works  !□ 
Germany. 

It  was  officially  stated  in  the  House  of  Commons  that  ^160,000  had 
been  expended  in  i-oyalties  upon  the  Belleville  boilers  of  twenty-six 
ships  in  commission,  and  of  forty  now  under  construction  which  have 
been  designed  for  this  type  of  boiler. 

In  January  the  committee  was  called  upon  for  an  interim  report 
upon  the  following  questions: 

Whether  water-tube  boilers  are  considered  by  the  committee  to  he 
more  suitable  than  cylindrical  boilers  for  naval  purposes;  and  if  so, 
if  the  Belleville  had  such  an  advantage  over  other  types  of  water-tube 
boilers  as  to  lead  the  committee  to  recommend  it  as  that  best  adapted 
for  the  navy.  Whether  the  committee  were  prepared  to  recommend 
or  offer  any  suggestions  on  the  extent  to  which  any  particular  type  of 
boilers  should  be  fitted  in  new  vessels. 

The  committee  reported  in  general  that  the  advantages  of  water-tube 
boilers  are  so  great,  chiefly  from  the  militarj'  point  of  view,  that,  pro- 
vided a  satisfactory  type  be  adopted,  it  will  l>e  more  suitable  for  use 
in  the  navy  than  the  cylindrical  type  of  boiler;  that  the  committee  did 
not  consider  that  the  Belleville  had  any  such  advantage  over  other 
types  of  water-tube  boilers  an  to  lead  them  to  recommend  it  as  the 


best  adapted  to  the  requirements  of  the  navy.     The  committee  also 
recommended: 

Am  regardB  ships  which  are  to  be  onlered  in  the  futiire:  That  Belleville  boilers  be 
not  fitted  in  any  case. 

As  regards  ships  recently  ordered  for  which  the  work  done  on  the  trailers  ie  not 
too  far  advanced:  That  Belleville  boilers  be  not  fitted. 

Ab  regardfl  ships  under  <x)nstrui'tion  for  which  the  work  is  so  tar  advanced  that 
any  alteration  of  type  of  boiler  would  delay  the  completion  of  the  ships:  That  Belle- 
ville Imilera  be  retained. 

As  re^rds  completed  ships:  That  Belleville  boilers  lie  retained  as  fitted. 

The  committee  also  urged  the  trial  in  ships  of  foui'  types  of  large, 
straight-tube  boilers — Babcock  &  Wilcox,  Niclausse,  DQrr,  and  the  Yar- 
row large-tube  boiler. 

The  naval  engineer  member  of  the  committee  made  a  minority  report 
concurring  with  the  report  except  that  he  thought  that  the  Belleville 
boiler  was  a  good  steam  generator  which  would  give  satisfactory 
results  when  it  was  kept  in  good  order  and  worked  with  the  required 
care  and  skill.  At  the  same  time  he  did  not  think  that  the  progress 
of  ships  should  be  delayed  in  order  to  substitute  another  type  of  boiler. 

Steps  have  already  been  taken  to  carry  out  the  recommendations  of 
the  boiler  committee.  The  work  in  conneeition  with  the  Belleville 
boitei's  of  seven  ships  has  been  suspended,  but  in  the  case  of  one  ship, 
the  Zanea«ier,  the  work  ha.s  been  ordered  to  be  resumed,  it  having  been 
found  on  inquiry  that  a  change  in  the  type  of  boiler  at  the  present 
stage  would  involve  great  delay  in  the  completion  of  this  ship. 

The  instructions  to  the  committee,  their  report,  and  a  translation  of 
the  letters  written  by  Mr.  Belleville  in  answer  to  the  criticisms  con- 
tained in  the  report  are  published  l>elow  in  full. 

Descriptions  and  cuts  of  the  Belleville  and  the  four  types  reeom- 
mendcd  bj'  the  committee — Babcock  &  Wilcojt,  Niclausse,  Durr,  and 
Yarrow — are  appended  for  reference. 

WATER-TUBK   BOILERS,  *C. 
[Copy  of  n  iBller  of  liuilfiiclioiiB  mini  lo  the  preBlrtent,] 

Admiralty,  S.  W.,  mh  SepUmher,  1900. 

Sir:  I  am  commanded  by  my  Lords  CommisBionera  of  the  Admiralty  to  inform 
you  that  they  are  pleased  lo  nominate  you  as  chairmaji  of  a  i^ommittee  which  they 
have  decide<:l  to  appoint  for  the  purpose  of  coiuridering  certain  questions  arising  in 
connection  with  the  use  of  various  modem  types  of  Iwilen  for  naval  purposes,  as  set 
forth  in  the  terina  of  reference  si>ecified  in  the  succeeding  paragraphs  of  this  letter. 

(2)  In  addition  to  yourself,  the  committee  will  be  composed  of  the  following 
members: 

Hr,  J.  A.  Smith  (inspector  of  machinery,  R.  N.). 

Mr.  John  List,  K.  N.  R.  (superintending  engineer.  Castle  Line). 

Mr.  James  Bain,  R.  N.  R.  (superintending  engineer,  (^unanl  Line). 

Mr.  J.  T,  Milton  (chief  engineer-surveyor  of  Lloyd's  Register  of  Shipping). 

ProIeSBor  A.  B.  W.  Kennedy. 
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Mr.  J.  IngliB,  LL.  D.  (beikd  of  the  firm  of  Mewre.  A.  &  3.  Inglis,  engineere  wid 
ahipbiiilderB,  Pointhouse,  GUagow). 

Commander  Montague  E.  Browning,  R.  N.,  and  Chief  Engineer  William  H.Wood, 
R.  N.,  will  act  as  joint  secretaries  to  the  committee. 

(3)  The  pointa  which  it  iedesired  that  the  committee  should  investigate  and  report 
upon  are  aa  followe: 

(a)  To  aacertain  practically  and  experimentally  the  relative  advantagee  and  die- 
advantagcHof  the  Belleville  boiler  fornaval  purpoeee  as  compared  with  the  cylindricai 
bcHler. 

(b)  To  investigate  the  causea  of  the  defecta  which  have  occmred  in  these  boiloa 
and  in  the  machinery  of  ships  fitted  with  them,  and  to  report  how  tar  they  are  pre- 
ventable either  by  modifications  of  detuls  or  by  differenix;  of  treatment,  and  how 
far  they  are  inherent  in  the  system.  The  committee  should  also  report  generally  <m 
the  suitability  of  the  propelling  and  auxiliary  machinery  fitted  in  recent  war  veeeek 
and  offer  any  auggestiona  for  improvement,  the  effect  as  regards  weight  and  spare  of 
any  atterationa'propoaed  being  stated. 

(<:)  To  report  on  the  advantages  and  diaadvantagee  of  the  Niclauaae  and  BabcotA 
A,  Wilcox  boilers  compared  with  the  Belleville  aa  far  as  the  means  at  the  diapo^ 
of  the  committee  permit,  and  also  tn  report  whether  any  other  description  of  boiler 
has  sufficient  advantages  over  the  Belleville  or  the  other  two  types  above  mentioned 
as  a  boiler  for  large  cmiaers  and  battleships  to  make  it  advisable  to  fit  it  in  arty  of  Her 
Majesty's  ships  for  trial. 

(4)  For  the  purpose  of  making  direct  experimenta  between  shipe  fitted  with  Belle- 
ville and  cylindrical  boilers,  respectively,  the  Hyarinth,  fitted  with  Belle^'ille  boilers, 
will  l>e  placed  at  the  disposal  of  the  committee  as  soon  as  the  crew  have  been  Buffi- 
dently  trained  and  such  trials  have  been  carried  out  as  to  ensure  that  the  machin- 
ery is  in  efficient  order.  A  cruiser  of  similar  type  fitted  with  cylindrical  boilers  will 
also  be  placed  at  the  disposal  of  the  committee  when  required  for  the  purposeE  of 
comparison. 

(5)  For  the  investigation  of  defects,  copies  of  the  reports  of  all  the  defects  of 
machinery  and  boilers  which  occurreil  during  the  recent  naval  manoeuvres  will  be 
placed  t)efore  the  committee,  and  they  will  t>e  able  to  inspect  ships  specially  com- 
miasione<l  for  the  mana'Uvres,  which  include  the  Arindne  and  Gladiator  with  Belle- 
ville boilers,  and  the  Pmmui  and  Promethewi  with  Thomycroft  boilers,  with  any 
others  that  may  have  retumeil  to  any  of  the  home  jwrts. 

(6)  Tlie  Euwjn  is  now  on  passage  from  Australia,  and  it  is  desired  that,  at  a  suit- 
able time,  an  investigation  into  the  causes  of  her  high  coal  expenditure  tutd 
machinery  defects  shall  l>e  comlucted  under  the  directiona  of  the  committee,  and 
that  she  shall  afterwards  l>e  put  through  such  trials  as  the  committee  think  necessary. 

(7)  Information  on  any  special  pointa  connected  with  the  behaviourof  the  boileis 
or  machinery  of  water-tube  boiler  ships  on  ordinary  peace  service  which  the  com- 
mittee may  desire  to  have  will  be  obtained  by  the  Admiralty  from  any  of  Her 
Majesty's  ships  in  commission,  and  opportunities  can  be  taken  when  the  Channel 
Squadron  is  in  any  of  the  home  ports  to  examine  the  Imilers  and  machii)ery  of  the 
Niobe,  DiaiUm,  Arrogant,  and  Fari<nu,  which  have  Belleville  boilers,  and  the  Pacloliit, 
which  is  fitted  with  Blechynden  boilers. 

(8)  The  Pelorm,  fitted  with  Normand  boilers,  which  has  recently  returned  from 
three  yeara'  continuous  service  in  the  Channel  Squadron  and  at  the  Cape  of  Good 
Hope,  and  the  Powerfid  will  also  be  available  for  examination  during  their  refita. 

(9)  The  Sharpthooter,  fitted  with  Belleville  boilers  without  economizera,  the  S»- 
ffuU,  fitted  with  Niclausse,  and  the  Shrklrakf.,  with  Babcock  4  Wilcox  ttoilers,  will 
be  employed  in  training  stokers  and  will  be  available  for  examination  and,  if  neces- 
sary, for  any  comparative  eKperiments  between  these  boilers  that  the  c 
may  wish  to  make,  thoi^^h  the  comparatively  low  pressure  for  which  the  m 
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of  these  veeeeila  was  deeiKned  makes  it  impuflsible  to  try  theee  boilttra  under  t)ie  (y>n- 
ditione  under  which  they  would  work  if  fitted  in  a  new  ship. 

(10)  It  ia  particularly  desired  that  any  concluaonfl  the  conimittm  may  arrive  at 
should  be  Kupported  by  experimental  proof  as  far  as  possible,  and  that  the  committee 
should  propose  any  further  experiments  they  think  necessary  for  this  piir[>ose. 
I  am,  sir,  your  obedient  servant, 

BvAK  Macobboob,  fkcretary. 
Vice-Admiral  Sir  Compton  Domvilb,  K.  C.  B. 

[CopT  ol  letter  wklng  lor  an  Interim  report.] 

Admiraltv,  S.  W.,  4th  Jamiary,  1901. 

Sib:  I  am  commanded  by  my  lords  commissionerB  of  the  Admiralty  to  inform 
you  that  they  will  be  glad  to  have  an  interim  report  from  the  holler  committee,  as 
soon  as  possible,  on  any  of  the  points  referred  to  the  committee  on  which  they  con- 
«der  they  have  collected  sufficient  evidence  or  experimental  proof  to  enable  them  to 
ibrm  a  reliable  opinion. 

The  questions  to  which  my  lords  eepecially  desire  an  answer  are  the  following: 

(1)  With  the  experience  and  information  which  have  already  been  obtained,  can 
it  be  stated  whether  water-tube  boilers  are  considered  by  the  committee  to  be  more 
Boitable  than  cylindrical  boilers  for  naval  purpoeeaT 

(2)  Should  the  answer  to  the  above  question  be  in  the  affirmative,  do  the  commit- 
tee consider  that  the  Belleville  boiler  has  such  an  advantage  over  other  types  ol 
water-tube  boilers  afl  to  lead  them  to  recommend  it  as  that  best  adapted  to  the 
requirement  of  H.  M.  navy? 

(3)  Generally,  having  r^^rd  to  the  importance  of  deciding  on  the  types  of  Iwilers 
to  be  provided  for  vessels  which  are  ordered  in  the  immediate  future,  are  tbe  iKim- 
mittee  prepared  at  present  to  make  any  recommendation,  or  to  offer  any  eu^iseBtions 
on  tbe  extent  to  which  any  particular  type  or  types  of  boilereshould  befitted  in  new 
vessels? 

Whilst  their  lordships  are  anxious  to  receive  an  interim  report  at  as  early  a  uate  as 
practicable,  they  in  no  way  wish  to  press  the  committee  for  a  premature  expression 
of  opinion. 

I  may  add  that  any  report  made  should  be  accompanied  by  full  particulars  of  all 
the  evidence  and  experimental  data  on  which  the  recommendations  of  tbe  committee 
are  based. 

I  am,  sir,  your  obedient  servant, 

£VAH  Macorxooh. 

The  Sbcrvtakv,  Boilsb  CoHHrmoc 


Admiraltv,  mh  Ftbrrtary,  1001. 


Wir:  I  have  now  the  honor  to  submit  for  their  lordshipfl'  intonnation  the  ad  interim 
M'lKjrt  called  for  by  their  letter  S.  315/407  of  the  4th  January,  ItWl,  on  the  three 
qucstiona  to  which  tbe  attention  of  the  committee  was  especially  directed,  vis: 

"(1)  With  the  experience  and  information  which  have  already  l)een  obtained,  can 
it  be  stated  whether  water-tube  boilers  are  considered  by  the  i-ommittee  to  be  more 
suitable  than  cylindrical  boilers  for  naval  purpoBes? 

"  (2)  Should  the  answer  to  tbe  above  question  I)e  in  the  affirmative,  do  tlie  com- 
mittee consider  that  the  Belleville  boiler  has  such  a:i  advantage  over  other  types  of 
water-tube  boilers  as  to  lead  them  to  recommend  it  as  that  best  adapted  to  tbe 
requirement  of  H.  M.  uavyT 
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"(3)  Generally,  hnvint:  rvgani  tii  rhe  iinporlanoe  of  deciding  on  the  type^of  UC- 
era  to  he  provided  for  vesMila  which  are  ordered  in  the  imniedinte  future,  arr  tht 
committee  prepared  at  preiient  to  make  any  recommendationa  or  to  offer  any  fvf- 
fteatioiia  on  the  extent  to  which  any  particular  type  or  types  of  boilers  aboatd  be 
fitted  in  new  veteele?" 

The  replies  to  the^e  questions  are  given  In  the  Arat  three  paragraphs  of  tbe  rqiort, 
and  the  reasonB  for  the  replies  in  the  remainini;  paragraphe,  with  all  the  advice  the 
committee  are  at  present  able  to  give  on  the  subject  of  the  future  boiler  for  the  nair, 
with  Bugf!estions  for  trying  two  new  types  of  boilers  as  quickly  as  poeeible. 

The  report  is  unanimous  with  the  exception  ol  Mr.  J.  A.  Smith,  inapedor  d 
oiat^hinery,  who,  though  agreeing  with  the  tenor  of  the  report  aij  a  whole,  exptuiE 
that,  in  hie  opinion,  the  Belleville  boiler  will  give  aatiafactory  resnlta  when  <vefnllT 
treated,  and  contridere  there  ia  no  necessity  for  delaying  the  progreaeof  ahipedreadT 
defiigned  for  them. 

In  conclusion,  I  should  like  to  bring  to  their  lordships'  notice  the  great  ml  and 
trouble  taken  by  the  civilian  members  of  this  committee  to  attend  the  ineetiii^  and 
trials  ne<«88Bry  to  form  an  opinion  on  this  <]ue«tion,  often  at  great  inconvenience  tJ> 
themttelvee,  being  all  hui^  men  with  their  own  Hpe<*ial  work  to  do. 
I  have  the  honor  to  be.  sir,  your  obedient  servant. 

Com  pros  Don  vile, 
Viee-AdminU,  Pretidenl  BoUer  VaaaniUtt. 

Tbe  Bkchetary  or  tu 


(1)  The  committee  are  of  opinion  that  the  advantageB  of  water-tnbe  boilers  for 
naval  purposes  are  no  great,  chiefly  fnim  the  military  point  of  view,  that,  provided  a 

satistaptory  type  of  water-tube  boiler  be  a<ioj>ted,  it  would  be  more  suitable  for  oee 
in  Hia  Majeety'a  navy  than  the  cylindrical  ty[>e  of  boiler. 

(2)  The  committee  do  nut  conaider  that  the  Belleville  boiler  has  any  such  advan- 
tage over  other  types  of  water-tube  Ivoilersas  to  lewl  them  to  recommend  it  as  the 
best  adapteil  to  the  rcijuirements  of  Hia  Majesty'B  navy. 

(3)  The  committee  recommend: 

(a)  As  regards  shipa  which  are  to  Ix;  ordered  in  the  future,  that  Belleville  boilen 
be  not  fitted  in  any  case. 

(ft)  Afl  r^jarda  ships  receutly  ordered,  for  which  the  work  done  on  the  boileiE  ie 
not  too  far  advanced:  That  Belleville  Ixiilers  be  not  fitted. 

(c)  Aa  regards  ahlps  under  construction,  for  which  the  work  ia  so  for  advanced 
that  any  alteration  of  type  of  boiler  would  delay  the  completion  of  tbe  ships:  Thtl 
Belleville  boilers  be  retained. 

(d)  Aa  r^janls  complete"!  sbiiw:  That  Belleville  boilers  be  retained  as  fittt^. 

(4)  In  aildition  to  the  Bflle%-ilie  type  of  boiler,  the  committee  have  had  under 
consideration  four  tyites  of  lai^  straight  tube  lK>ileT8  which  have  l>een  trie<l  in  war 
vessels,  and  are  now  being  adopted  on  an  extended  scale  in  foreign  naviee.     These 

(o)  The  Babcock  &  Wilcox  boiler. 

(6)  The  Niclausse  boiler. 

(c)  The  Diirr  boiler. 

(rf)  The  Yarrow  large-tube  iKiilcr. 

(ft)  and  {b)  have  also  been  tried  in  our  own  navy  with  satisfactory  results,  and  are 
now  being  adopted  on  a  limited  scale. 

If  a  type  of  water-tnbe  boiler  has  to  tte  decided  on  at  once  for  use  in  the  navy,  the 
committee  suggest  that  some  or  all  of  these  types  be  taken. 
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(5)  The  committee  recommend  that  the  completion  of  the  two  eloopB  and  the 
secoud-clas  cruiser  fltting  with  Babcock  &  Wilcox  hoilere,  and  the  eloop  and  lirst- 
claes  cruiser  fitting  with  Niclauetw  boilers,  be  expedited,  in  order  that  the  value  of 
these  typee  of  boilers  for  naval  purposes  may  be  ascertained  at  the  earliest  possible 
date.  This  is  especially  important,  as  the  Babcock  4  Wilcoi  Ixiiler  adopted  in  the 
ships  under  construction  differs  materially  from  the  Bahcock  &  Wilcox  boiler  as 
fitted  in  the  Shtldrate. 

(6)  The  committee  recommend  thst  boilers  of  the  Diirr  and  of  a  modified  Yarrow 
type  he  made  and  tested  at  the  earliest  possible  date,  under  their  supervirion,  with 
a  view  of  luding  the  selection  of  one  or  more  types  of  water-tube  boilers  for  use  in 
His  Majesty's  ships.  For  this  purpose  the  committee  suggest  that  two  cruisers,  not 
smaller  than  the  ifedta  class,  with  vertical  triple-expanaion  engines,  be  placed  at 
their  disposal,  and  that  they  be  empowered  to  order  at  once  Diirr  and  Yarrow  boilers 
to  be  fitted  to  them,  and  to  order  also  the  removal  of  their  present  boilers  and  the 
necessary  modifications  to  their  machinery,  so  that  the  performance  of  the  typee  of 
boilers  named  may  be  definitely  ascertained  under  ordinary  working  conditions  from 
extended  seagoing  trials.  The  committee  suggest  vessels  not  smaller  than  the  Medea 
class,  because  the  evidence  before  them  shows  that  it  has  iieen  difficult  to  draw  from 
torpedo  gunboat  trials  conclusions  fully  applicable  to  larger  vessels. 

(7)  With  reference  to  paragraph  (1),  evidence  has  been  given  before  the  com- 
mittee to  the  effect  that  three  most  important  requirements,  from  the  military  point 
of  view,  &tv: 

(a)  Rapidity  of  raising  steam  and  of  increasing  the  number  of  boilers  at  work. 

(6)  Reduction  to  a  minimum  of  danger  to  the  ship  from  damage  to  boilera  from 
shot  or  shell. 

(c)  Possibility  of  removing  damaged  boilers  and  replacing  them  by  new  boilers  in 
a  very  short  time  and  without  opening  up  the  decks  or  removing  fixtures  of  the  hull. 

These  requirements  are  met  by  the  water-tube  boiler  in  a  greater  degree  than  by 
the  cylindrical  boiler,  and  are  considered  by  the  committee  of  such  importance  as  to 
outwdgh  the  advantages  of  the  latter  type  in  economy  of  fuel  and  cost  of  upkeep. 

(8)  The  opinion  expressed  by  the  committee  in  paragraph  (2)  has  been  formed 
after  a  personal  examination  of  the  boilers  in  a  number  of  His  Majesty's  ships, 
inclnding  the  Diadem,  Niobe,  EuTOpa,  Ilermet,  Pmnerful,  Fiiriout,  and  Ariadne,  upon 
the  statements  of  defects  which  have  been  placed  before  them,  and  the  evidence  of 
the  chief  engineers  of  those  vessels  and  other  officers  on  the  engineering  staff  of  the 
admiralty  and  dockyards.  This  evidence  is  being  printed  and  will  be  forwarded 
when  ready. 

(9)  The  committee  consider  the  following  points  in  relation  to  the  construction 
and  working  of  the  Belleville  boiler  to  constitute  practical  objections  of  a  serious 
nature: 

(a)  The  circulation  of  water  is  defective  and  uncertain,  because  of  the  resistance 
offered  by  the  great  length  of  tube  between  the  feed  and  steam  collectors,  the 
friction  of  the  junction  boxes,  and  the  small  holes  in  the  nipples  between  the  feed 
collector  and  the  generator  tubes,  which  also  are  liable  to  be  obstructed  and  may 
thue  become  a  source  of  danger. 

(6)  The  necessity  of  an  automatic  feeding  apparatus  of  a  delicate  and  complicated 
kind. 

(c)  The  great  excess  of  the  pressure  required  in  the  feed  pipes  and  pumps  over 
the  boiler  pressure. 

(d)  The  considerable  necessary  excess  of  boiler  pressure  over  the  working  pressure 
at  the  engines. 

{e)  The  water  gauges  not  indicating  with  certainty  the  amount  of  water  in  the 
boiler.    This  has  led  to  serious  acddente. 


(/)  The  <|UBntity  of  water  whicli  the  l>oiler  cuntaiiis  At  different  mtta  of  combo^- 
tion  varyiag,  altliou);h  the  same  level  may  be  shown  on  the  water  f^ugee- 

(j)  The  ne(««Bity  of  providing  separatora  with  automatic  blow-out  vaJvee  ontb* 
main  gt«am  pipmt  to  provide  for  water  thrown  out  of  the  boilers  when  speed  is  sud- 
denly increased. 

(A)  Tbe  constant  trouble  and  loss  of  wat«r  reflultint;  from  the  nickel  sleeve  juinta 
connecting  the  elements  to  tb«  feed  collectors. 

(t)  The  liability  of  the  apfier  gtfnerator  tuties  U>  tail  by  pitting  or  corroeioii,  and, 
in  econominer  boilers,  the  still  (greater  liability  of  the  economiaer  tubes  to  £ail  fram 
the  same  cauHe: 

Furthei^ 

(it)  The  upkeep  of  the  Belleville  boiler  has  so  far  proved  to  be  more  costly  than 
that  of  cylindrical  boilers;  in  the  opinion  of  the  committee  this  excess  is  likely  la 
increase  materially  with  the  age  of  the  boilers. 

(I)  The  additional  evaporating  plant  required  with  Belleville  boilers,  and  their 
greater  coal  consumption  on  ordinarj-  service,  as  compared  with  cylindrical  boiler^ 
has  hitherto  nullified  to  a  great  extent  the  saving  of  weight  effectad  by  their  adop- 
tion, and,  in  considering  tbe  radius  of  action,  it  is  doubtful  whether  any  real  advaji- , 
lage  has  been  gained.  The  committee  are  not  prepared  without  further  experience 
to  say  to  what  extent  this  may  not  apply  to  other  types  of  water-tube  boilers. 

(10)  At  the  time  the  Belleville  boiler  was  introduceil  into  the  navy  in  the  Potrer' 
fill  and  TerribU,  it  was  the  only  large-tube  type  of  water-tube  boiler  which  had  beoi 
tried  at  sea  on  a  considerable  scale  umler  ordinary  working  conditious.  The  com- 
mittee therefore  consider  that  there  was  justification  for  then  regarding  it  as  llie 
most  suitable  type  of  water-tube  boiler  for  the  navy. 

(II)  To  obtain  satisfactory  results  in  the  working  of  the  Belleville  boiler,  in  face 
of  the  defei'.ts  named  in  paragraph  (9),  more  than  ordinary  experience  and  skill  are 
required  on  tbe  part  of  the  engine-room  staff.  It  appears,  however,  from  the  evt- 
dence  placeil  before  the  committee,  that  the  et^ineer  officers  in  charge  of  Bellevillf 
boilers  have  not  been  made  acquaintetl  with  the  best  method  of  working  the  hoileis 
and  that  which  experience  has  shown  to  be  most  effectual  in  preventing  the  pitting 
and  corrosion  of  tubes. 

(12)  In  view  of  the  rapid  deterioration  of  economlser  tubes  in  several  veaeela,  the 
conmiittee  have  specially  considered  whether  tlie  extra  power  per  ton  of  boiler  at 
high  iBles  of  combustion  obtained  by  the  use  of  economisers  has  not  been  too  deariy 
pun-based.  The  evidence  before  them  indicates  that  at  the  lower  and  more  nsoal 
rates  of  combustion  the  Ponvrful  type  of  boiler  has  given  results  as  satisfactory  as 
tbe  ecunomi><er  type.  It  is  at  the  same  time  lem  complex  and  free  from  tbe  special 
risks  of  tube  deterioration  which  have  proved  so  serious  in  many  caees,  notably  in 
the  Evropa.  They  therefore  recommend  for  ships  under  construction  that  the  non- 
economiser  type  should  be  reverted  to  where  practicable,  with  the  tubes  raised 
higher  above  the  fire  bars  to  increase  the  combustion  space,  and  that  where  poHeible 
tlie  steam  collector!)  should  be  made  larger  and  more  accet«ible  internally. 

(13)  The  evidence  before  the  committee  shows  that  a  large  proportion  of  the  coii 
expended  in  the  navy  is  uwhI  for  distilling  and  other  auxiliary  purpoeea,  in  barboor 
as  well  as  at  sea.  For  such  purposes  the  cylindrical  boiler  is,  io  the  opinion  of  the 
committee,  more  suitable  and  economical  than  any  type  of  water-tube  boiler.  They 
recognise  that  there  are  objections  to  fitting  cylindrical  and  water-tube  boilers  in 
combination,  but  tbey  believe  that  those  drawbacks  would  be  more  than  compen- 
sated for  by  resulting  advantages,  observing  that  the  cylindrical  boilers  could  be 
uswl  tor  supplying  distilled  water  in  case  of  failure  or  insufficiency  of  the  evaporat- 
ing plant  On  these  grounds  it  is  considered  desirable  that  all  the  new  vessels  of 
large  power  should  be  provided  with  cylindrical  boilers  to  do  the  auxiliary  work. 

(14)  The  committee  have  to  state,  for  the  information  of  their  lordships,  that  a 


BerieH  of  comparative  trials  tor  determining  economy  in  ooal  and  water  ctoneumption 
were  arrangml  in  Oi;tolier,  ISOO,  fur  HJa  Majeaty'M  ahipe  Afinermi  ami  Ifyacinlh.  Tlie 
111018  of  the  former  ship  commenced  on  January  7tli,  aa  eoon  aa  she  wae  ready,  bnt 
were  temporarily  interrupted  liy  recent  events.  The  committee  are,  however,  now 
infortiied  that  the  Minerva  will  not  be  again  available  until  after  March  2nil,  and 
that  the  Hyacinth  will  not  be  ready  to  eommence  her  trials  until  the  linrt  «-ecli  in 
April.  It  is  proponed  to  include  in  these  trials  a  tull-speeii  run  for  both  shipe  from 
Portsmouth  to  Gibraltar  and  back. 

OOMPTON    DoMVILB, 

Viee-Admiral  and  Chairman. 

JoHK  Inrlib. 

Aij:x.  B.  W.  Kenneuv. 

John  List. 

J.  T.   MlLTOM 

M.  ¥,.  Browsihg, 
\Vm.  H,  Wood, 

Joint  SfcreUiTifM. 
I  concur  with  the  above  report,  except  as  rf^rds  paratn^ph  3,  and  on  the  point 
dealt  with  in  that  paragraph  my  report  is  as  follows: 

(1)  Although  the  Belleville  Ixtiler  has  certain  tindesirable  features,  1  am  Halistied, 
from  cxjnsiderable  personal  experience,  and  from  the  evidence  of  engineer  officers 
who  have  had  char^  of  boilers  of  this  type  in  i?oinmi(«iune(l  ships,  that  it  is  a  good 
steam  generator,  which  will  give  satisfactDry  resultM  when  it  is  kejit  in  good  order 
and  worked  with  the  required  care  and  skill. 

1  am  also  satisfied,  from  my  inspertion  of  the  boilers  of  the  Messageries  Maritime^ 
Company's  8.  S.  Lam,  after  the  vessel  had  beenemp'oyed  on  regular  mail  service  be- 
tween Marseille  and  Yokohama  for  more  than  three  years  without  having  been 
once  laid  up  for  repiwrs,  that,  with  proi>er  precaution,  the  excessive  corrosive  decay 
of  the  tul)e8  which  haeoccurred  in  some  instant^scaii  be. effectually  guarded  against.     . 

(2)  Having  in  view  the  extent  to  whicli  Belleville  boilers  have  already  been 
adopted  for  His  Majesty's  sfiips,  and  the  fa<'t  that  there  are  now  three  or  four  other 
types  of  water-tube  boilerswhichpromiseatleastequally  good  results,  I  am  of  opinion 
that,  pending  the  issue  of  the  final  report  of  the  cojnmittt-e,  Belleville  boilers  should 
not  1)0  included  in  future  designs.  At  the  same  time,  I  see  no  necessity  for  delaying 
the  progress  of  shipe  which  have  been  designed  for  Belleville  boilers  in  order  to  sub- 
stitute another  type  of  boiler. 

JoH.  A.  Smith. 

Engineering  gives  the  following  account  of  the  compBrativc  trials 
caiTied  out  by  the  Mincrca  and  Hyacinth,  referred  to  in  the  above 
report,  for  the  infoi-matioii  of  the  boiler  committee: 

TrinU  of  the  Minerva  and  Ilya/inth. — The  comparative  trials  of  the  cruisers  Hyacinth, 
Oapt.  E.  K.  McAlpine,  and  Minerva,  Capt.  0.  H.  Cwhran,  which  have  lasted  for 
several  weeks,  and  which  were  ordere<i  for  the  infonnation  of  the  boiler  committee, 
concluded  on  the  25th  instant,  but  next  week  the  vessels  wilt  leave  on  a  coal-endur- 
ance trial  to  Gibraltar,  and  on  a  H)ieed  contest  home,  with  the  members  of  the  com- 
mittee on  board.  The  Minerfa  has  eight  cylindrical  boilers  with  19,200  square  feet 
o(  heating  surface,  and  the  Hyacinth  has  eighteen  Belleville  Imilers  with  17,000  square 
feet  of  lH>iler  heating-surface  and  7,000  square  feet  of  economiser  heating-surface, 
making  a  total  of  24,000  sijuare  feet,  against  ltl,2U0  injuare  feet  in  the  Mhiena,  The 
steam  pressure  in  the  boilera  of  the  Minernt  Is  150  jiuunds  to  the  S(|uare  inch,  auaini^ 
300  pounds  in  the  Hyacinth.,  and  the  steam  pressmv  at  tlie  engines  is  150  pounds  and 
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260  pountlia  rvsptjctively.  Ttie  weight  o(  Iwilera,  witli  water,  in  thB  Minn-nt  in  3W 
tone,  and  the  weight,  under  tliu  swne  tronditionB,  in  the  Hyacintk  is  280  tons.  The 
maitiiiiiiiii  iDi)i(at«()  horsepower  for  mi  eight  hours'  run  in  tlie  Ilyac'mth  is  10,000 
anil  in  thv.  .Vinerm  14,000.  Both  shipa  are  sheathed  and  are  of  the  same  displace- 
ment. The  Miiieriii  uame'l  out  li«r  trials  Arat,  and  on  a  twenty-four  hourt^  mn 
at  2,000  iiiilicate<l  horaepower  xlie  burned  2.S  pounde  of  («al  per  unit  of  power 
per  hour  for  all  purpoe>«i  while  on  a  (■orreaponding  trial  the  Hyacinth  consumed  2 
pounds.  The  evaporation  of  water  per  pound  of  coal  in  the  HyncinUi  was  9.7 
pounds  and  in  the  JVtn^mi  K.7  [lounils.  The  speed  of  each  ship  was  12  knots.  At 
the  twenty-four  houn'  trial  at  5,000  irxlicated  horsepower  the  coal  conBamptioa 
in  the  Minma  waa  1.74  pounilii  per  unit  of  power  per  hour,  and  in  the  Hyacinth  1.S4 
pounds;  and  while  the  evaporation  of  wat^-r  per  pound  of  fioa]  in  the  Minerra  was  8.9 
pounds,  in  the  Hyacinth  it  was  9.b  pounds.  Here,  again,  both  shi)is  gave  the  same 
Bpee<l— 16  knots.  On  her  eight  hours'  trial  at  full  power,  or  8,000  indicated  hor!»e- 
power,  the  .Wnnrn'^  coal  cnneumption  was  2.4  pounds  per  indicated  horsepower  per 
hour,  whileon  an  eight  hours' trial  at  10,000  indicated  horeeixtwerthecoal  consump- 
tion ul  the  Uyariiitk  was  2.1  pounds,  the  speeds  be)[^;,  respectively,  18  and  20  knots. 
The  water  evaporated  per  pound  of  coal  in  the  Minn-cii  was  8.1  pounds,  and  in  the 
Ilyacii'th  8.8  pounds.  Here,  according  to  the  original  programme,  the  trial  ended,  but 
the  Ilyacinlh  had  not  done  a  ninat  8,000  indicated  hontepower,  and  yesterday's  trial 
at  that  power  was  necessary  to  complete  the  ueries.  The  coal  consumption  was  1.8 
pounds  per  unit  of  power  per  hour,  and  the  water  evaporated  jier  pound  of  coal  was 
10  pounds.  The  speed  reconled  by  the  patent  log  was  18j  knots.  At  each  mn 
boilers,  machinery,  and  engine-room  staffs  worked  amoothly,  and  gave  no  trouble  of 
any  kind.  So  far  as  the  trials  have  gone,  they  liave  shown  a  superior  economy  in 
the  Belleville  boilers  of  the  Uyaciuth,  and  eai^h  )>ound  of  coal  Inimed  in  ths  Hyacinth 
evaimrated  more  water  than  thetounequantity  burned  in  the  Minerva,  the  Myadntk 
showed  an  advantage  in  speed. 

LFmKltS   KUOM    MH.    BELLEVILLE,  IN  ANSWER  TO  THE  CUITIUI8HS  IN  THE 
INTEKIM    REPORT   OF  THE   BOILER   (X)MMITTEE, 

To  the  Secretary  ok  tub  .\imiHAc.Tv: 

Sir:  Since  answering  on  the  ]3lh  of  Mareh  the  queetionn  you  asked  me,  I  havB 
become  ac<jiiEunte<l  with  the  inUiim  rejwrt  of  the  Water-Tube  Boiler  Committee, 
publisheil  in  the  number  of  tlie  T^rncn  correepondii^  to  the  same  date,  March  13. 

I  think  it  nei«Rsary  to  jilace  Ix-fore  the  A<lmiralty  the  following  remarks,  whidi 
occurred  to  me  while  reading  that  document: 

Aft*r  declaring  in  iiaragraph  1  that  the  a<lvantajW«  of  water-tul)e  boilers  for  naval 
purposes  are  so  great,  rhiefly  frdm  the  niilitarj-  point  of  view,  that  their  use  is  more 
suitable  lor  the  navy  than  cylindrical  lioilers,  the  committee'states,  paragraph  10,  that 
at  the  time  the  Belleville  l)oiler  was  introduced  into  the  navy,  in  the  I'mifrftd  and  Ter- 
rilAe,  It  was  the  only  lai^ge-tube  type  of  water-tube  Irailerwhic^h  had  lieen  tried  at  SM 
on  a  considerable  scale  nnder  ordinary  working  conditions,  and  that  they  would, 
therefore,  be  justly  considered  as  the  best  system  of  water-tube  Isiilers  for  the  fleet 
At  present,  on  the  contrary,  the  committee  expresw  the  opinion,  in  paragraph  2  of  its 
report,  that  the  Belleville  l>oilfr  does  rmt  potwew  any  such  advantages  over  othw 
tyj)e8  <)f  water-tube  Iwilers  as  to  leail  them  to  recommend  it  as  the  l)est  adapted  to 
the  requirements  of  His  Majesty's  navy.  It  even  suggests,  in  paragraph  4,  thata 
preference  should  lie  given  to  the  other  four  types  of  boilers.  This  new  oplnioo 
could  only  l>e  justilied  if,  sinw  its  installation  on  li">ard  the  I'mifrfal  and  Terribk, 
the  Belleville  boiler  had  ceased  to  lie  iisvd  at  sea  ujion  a  coniuderable  scale  undv 
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ordinary  workinft  conditione,  aiu\  if  from  that  time  the  Ailmiralty  had  liad  an  oppor- 
tunity to  exiierimetit  with  other  types  oF  water-tube  boilera  to  tmch  an  extent  ae  to 
permit  expn»ieing  a  qualified  decision. 

The  tad  is,  as  Ear  as  Jho  Belleville  boiler  is  conwmwl,  that  since  ite  installation  on 
board  the  PomerftU  and  TerriMe,  its  use  has  been  extended  to  all  th^e  navies  in  the 
wrorld,  and  has  given  everywhere  ttie  same  good  reeulta. 

In  regard  to  the  four  ty[>eB  reroiuiuended  by  the  committee,  to  what  extent  have 
they  been  tried  by  the  British  Admiralty? 

Two  of  these  tyt)es,  designated  by  letters  (a)  and  {b),  liave  only  been  tested  on 
board  torjiedo  gunboats,  and  the  report  itself,  in  paragraph  fl,  calls  attention  to  the  ■ 
faot  "that  the  experiments  obsen'ed  by  the  committee  did  not  permit  it  to  conclude 
that  the  typot  in  use  on  boanl  the  topedo  gunboats  could  he  applied  with  equal  suc- 
cvsK  on  l)oanl  larger  vessels;"  it  is  agun  pointed  out  that  the  type  (a)  adopted 
for  vessels  on  the  Btocke  differs  ei«en(iall)'  from  the  type  tested  under  the  above 
conditions. 

In  r^^rd  to  the  other  two  proposed  typi«  \<:)  and  (d),  neither  of  them  have  been 
tried  in  the  British  fleet. 

In  the  absence  of  any  cocnparative  experiment  judged  sufficient  by  the  committee, 
that  is,  without  a  eufflcient  basis  to  establish  a  direct  comparison,  one  has  the  right 
to  ask  how  the  committee  has  reached  a  conclusion  of  the  inferiority  of  one  type  as 
compared  to  the  othent  and  demanded  its  exclusion  from  all  future  constructions, 
Mid,  in  fact,  after  how  many  days  of  trials  and  navigation  will  the  Admiralty  haVe 
gathered  together  as  numerous  and  detiuleil  information  touching  other  boilers  as  it 
now  popsesses  in  r^ard  ta  the  Belleville  iHtilers  on  board  its  own  fleet  and  foreign 
ve^-sels?  How  long  before  it  will  consider  itself  tmfflciently  advised  in  regard  to 
safety,  cost  of  maintenaniK,  riaks  of  obstruction  and  corrosion  of  types  it  has  not  yet 
had  the  opportunity  to  experiment  with  on  1)oanl  lar^  vessels? 

How,  then,  can  it  at  present  substitute,  with  any  chance  of  better  success,  any 
boiler  systeni  whatsoever  tor  that  of  the  Belleville  boiler? 

In  the  British  navy  there  are  many  other  instailaUons  in  use  besides  those  on 
board  the  seven  vessels  inspected  by  the  committee.  Battleships  and  cruisers  on 
service  in  Chinese  waters  are  fitted  with  Belleville  boilers  that  give  entire  satisfac- 
tion. The  Admiralty  would  only  be  doing  an  act  of  justice  by  lettii^  the  fact  be 
known. 

On  the  other  hand,  we  should  not  lose  sight  of  the  results  of  experiences  obtained 
in  other  navies  than  the  British. 

It  is  well  known  that  many  vessels  in  the  French  navy  fitted  with  the  Bellevilles 
have  accomplished  distant  cruises  one  after  another,  and  always  with  good  results. 

Several  of  these  large  French  vessels  are  at  this  moment  in  Chinese  and  Japanese 
waters,  and  it  would  not  be  a  difficult  matter  tor  the  British  Admiralty  to  obtain 
ofiHcial  knowledge  o[  the  performance  of  these  boilers  in  actual  service. 

In  the  memorandum  accompanying  the  pre.'^ent  communication  mention  is  maile 
of  the  principal  missions  aocomplisbed  by  a  number  of  those  French  vessels. 

In  another  navy  a  recent  fact  is  worthy  of  qaotation:  The  Japanese  admiralty, 
after  accepting  at  Yokoauka  the  cruiser  Aziimii,  built  in  France  and  fitted  with  Belle- 
ville boilers,  wrote  an  official  letter  to  the  builders  congratulating  them  upon  the 
excellent  results  obtained  on  this  maiden  voyage  with  only  a  Japanese  crew. 

Finally,  I  might  quote  the  results  obtained  on  voyages  made  by  the  mail  steamers 
of  the  Messageries  Maritimett  using  Belleville  boilers.  The  committee  is  not  igno- 
rant of  the  results  obtained,  for  it  sent  three  of  its  members  to  Marseilles,  who 
inspected  in  detail  the  boilers  of  the  Tndiig  on  the  eve  of  her  departure  and  those  of 
the  Lorn,  just  in  (lort  after  her  regular  trip  to  China  and  Japan.  The  commissioneni 
of  the  committee  had  an  opportimity  to  observe  the  perfect  condition  of  the  appa- 
ratus of  these  mail  steamers.    They  were  able  to  state,  for  instance,  that  on  board 


the  iMca,  the  nldeet  of  the  veiwek  t)tte<)  with  economixera,  the  tubes  of  the  latter, 
after  three  yeanf*  constant  service,  ahowed  no  corm«ion.  I  in»y  be  excumj  foe 
expreHsing  my  refirets  that  the  fart  wbk  not  dietinctly  mentiooed  by  the  commb- 
Bionere  in  their  rejKirt. 

At  the  request  of  the  Admiraltj',  one  of  its  engineer  inapectare,  Mr.  Pitt,  a  yumst- 
ger  on  board  the  Indut  on  (lie  way  to  China,  was  authorized  by  the  company,  Hcs- 
sageriee  Maritimee,  to  watch  the  performance  of  the  boilers  and  en^j^ea  d  thtt 
st«amer  during  the  entire  voyage.  The  Admiralty  must  undoubtedly  have  recdTed 
from  that  oftiter  precise  information  in  regard  to  the  working  of  the  Belleville  bcwl- 
ers  that  caine  imder  his  immediate  observation.  It  would  be  of  great  interest  if  the 
truth,  whatever  its  nature,  waa  published  as  widely  as  the  report  of  the  committee. 

I  append  to  this  communication  data  of  the  number  of  miles  run,  from  the  day 
they  went  into  service,  by  each  of  the  vessels  of  the  Measogeries  Maritimes  that  are 
fitted  with  Belleville  boilerx.  In  no  instance  have  any  of  these  vessels  been  laid  up 
owing  ti>  their  boilers. 

The  Admiralty  will  no  doubt  admit  that  the  foregoing  presents  an  ensemble  cA 
known  and  important  facts  worthy  of  l)eing  taken  into  consideration,  and  that  in 
face  of  results  so  numerous,  s'>  satisfactory,  and  so  concordant  no  consideration  will 
be  taken  of  the  pro|>oi4ition  of  the  committee  to  cancel  the  order  for  Belle^'ille  ffO- 
erators  for  vessels  whose  construL-tion  has  just  l>een  determined  upon,  there  being  do 
other  type  of  generators  offering  to  competent  men  and  the  public  in  general  reenlts 
of  practical  ex[>erience  in  daily  sen'ice  as  numerous  and  conclusive  as  tbotte  1  tuve 
just  briefly  enumerated. 

Sik:  As  a  sequel  to  the  letter  I  have  had  the  honor  of  aildressing  you  on  the  23rd 
of  Mar<,;h,  on  tlie  occasion  of  the  interim  report  of  the  water-tulie  boiler  committee,  I 
take  the  lil)erty  of  comiiiuni<sting  to  you  the  obseri'ations  sugK^sted  to  nie  by  the 
examination  of  thoi^  portions  of  the  report  tliat  bear  specially  upon  the  technical 
questions.     I  shall  first  examine  the  criticisms  enumerated  in  paragraph  9. 

(ii)  Circulation,  says  tlie  re]»irt,  is  defective  and  imreliable,  owing  to  the  renstanre 
offen>(l  by  the  great  length  of  tube  iMitweeii  the  fee<l  and  steam  collector,  the  friction 
of  the  junction  host's,  a:id  the  small  holes  in  the  nipples  between  the  feed  collector 
and  thegenerator  tul>e8,  which  also  are  liable  to  l)e  obetnicted,  and  may  thus  become 
a  source  of  danger. 

Had  not  the  Belleville  boiler  yet  entere<l  the  field  of  practice,  the  fears  thoa 
expresse<l  might  be  explained  through  theoretical  conceptions  that  I  could  eaaly 
overcome  with  ailments  and  figureti;  but  it  must  lie  remembered  that  the  Belleville 
boiler  has  lieci)  tbt'  longert  in  use  of  all  the  water  tut*  boilers,  and  that  a  great  many 
have  l)een  in  constant  use  for  quite  a  number  of  years  on  IsJid  as  well  as  afloat,  and 
have  given  practii'al  and  satisfactory  results.  This  certainly  would  not  have  been 
the  case  if  circulation  in  the  Itoiler  had  not  lieen  normal  and  reliable. 

We  have  on  several  oi'tasions  made  exjieriments  in  our  shops,  in  which  dreula- 
tion  in  the  elements  of  our  lioilers  has  liecu  the  obje<'t  of  our  closest  investigations; 
we  have  veritied  its  uiei^banism  and  intensity;  we  have  notably  tatablished  the  tact 
that  the  iiuantity  of  water  circulating  in  the  elements  is  from  six  to  ten  times  greater, 
according  to  the  rate,  than  that  of  the  water  evaporatol.  This  water  surplus  passes 
into  the  upjier  collector  from  where  by  external  return  pipes  it  Howe  back  into  the 
lower  (lart  of  the  elements  whose  feed  ia  thus  secured  through  a  superabundant 
inflow  of  water. 

These  direct  terits,  as  well  as  the  results  of  practice,  clearly  confirm  the  reliability 
and  regularity  of  the  circulation  in  the  circuit  formed  by  the  feed  collector,  the 
evH|Hirating  elements,  the  upper  collector,  and  external  return  pipes  of  the  Belle- 
ville boiler. 
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In  regtinl  to  the  email  diameter  of  the  nipples  place<l  at  ttie  hottom  of  each  ele- 
ment, it  eecures  the  even  distribution  of  the  feed  water  among  tiiein;  the  committee 
feare  tliat  thie  small  diameter  may  cause  obstnictione,  but  it  ie  only  neeeaBary  to  etate 
that  in  generators  of  average  power  adopted  for  large  vessels  this  diameter  exceeds 
40  millimeters  (1.5T  inches),  which  ia  much  greater  than  the  interior  diameter  of  the 
boiler  tubes  in  use  in  torpedo  boats  and  destroyers,  and  lai^r  also  than  the  annular 
space  between  the  tube§  of  boilers  with  concentric  tubes.  The  risks  of  obstructions 
^ould  thus  appear  to  be  much  leae  in  the  Belleville  type  than  in  others. 

(6)  The  use  of  an  automatic  feed  ia  also  criticised  by  the  coiiiiuittee.  But  all 
water-tube  boilers,  owing  to  the  smsU  amount  of  water  they  conlain,  re<iuire  regular 
feeding  proportionate  to  the  consumption  of  steam,  and  it  is  practically  impossible 
to  obtain  that  result  by  regulating  by  hand  the  quantity  of  water  introduced.  It 
muBt  be  remembered  that  in  squadron  mana-vres  the  clianges  of  speed  are  incessant, 
and  that  in  action  tlie  position  and  speed  of  a  vessel  may  chanjie  at  every  moment. 
How  can  one  conceive  that  under  such  conditions  there  would  be  sufficient  personnel 
of  experience  to  regulate  by  hand  the  feed  of  all  the  Iwilere  of  a  large  ship? 
Automatic  feed  is  made  imperative  for  every  water-tuiie  boiler  on  board  men-of-war. 
Even -with  ordinary  speeds,  boilers  of  small  volumes,  of  wliatever  type,  when  cou- 
pled together  in  one  single  installation,  can  not  all  at  the  same  time  have  the  same 
steam  preceure,  because  the  firing  is  never  the  same  at  the  Kime  moment.  This  cir- 
cumstance also  tenders  the  feed  regulator  necessary  in  order  that,  in  spite  of  the  dif- 
ferences of  pressure,  the  feed  takes  place  in  all  the  parts,  according  to  tiie  needs  of 
each.  When  the  automatic  tee<l  regulator  is  properly  made  and  kept  in  proper  order 
and  the  water  pressure  sufficient,  it  is  an  instrument  that  insures  perfect  safety,  and 
in  which  one  may  place  entire  reliance.  The  above  is  so  true  that  on  Ixtard  the 
steamers  of  the  Measageiies  Maritimes,  contrary  to  positive  instructions,  the  per- 
sonnel often  make  round  trips  with  the  water-gauge  cocks  completely  closed,  relying 
entirely  upon  the  feed  regulator,  only  examining  now  and  then  if  it  is  working 
r^ularly.  This  practice,  which  of  course  we  condemn,  has  never  been  the  cause  of 
a  single  accident. 

(e)  According  to  the  report  ot  the  committee,  the  Belleville  boiler  requires  an  extra 
pressure  in  the  feed  pipes  and  in  the  pumps,  relatively  to  the  pressure  in  the  trailers, 
and  that  constitutes  a  disadvantage.  The  excess  of  feed  pressure  is  useful  in  every 
installation  comprising  a  number  of  water-tube  generators  fed  by  the  same  pump, 
whatever  the  system  of  boilers.  That  pressure  aids  the  feed  regulator  in  securing  a 
perfect  feed  in  each  boiler,  in  spite  of  the  sliglit  differences  of  pressure  which  unavoid- 
ably take  place  under  steam,  owing  to  the  variations  in  firing  and  cleaning  of  fires. 
With  a  sufficient  feed  pressure  we  are  certain  that  the  boiler  with  a  momentary  higher 
preesure  of  steam  will  be  fed  with  as  much  reliability  as  the  one  with  the  lesser.  That 
excess  in  pre«Bure  does  not  constitute  an  obstacle,  for  all  good  builders  are  now  familiar 
with  the  use  of  high  pressures,  and  are  quite  ca)>able  of  furnishing  without  any  dif- 
ficulty all  the  piping,  joints,  and  pumps  under  proiier  conditions  to  stand  the  pres- 
Bivee  used.  A  few  atmospheres  in  excess  would  preeent  no  difficulties  for  any 
constructor. 

(d)  It  is  the  satue  in  regard  to  the  excess  pressure  in  the  boilers  relatively  to  the 
pressure  in  the  engines.  That  difference  is  useful  in  all  types  of  water-tube  Irailers 
in  case  of  the  atisence  of  large  volumes  of  water.  That  extra  pressure  permits,  either 
the  maintenance  of  a  r^^lar  pressure  in  the  engines,  with  the  aid  of  the  pressure 
regulator  or  reducitig  valve,  and  in  spite  of  irregularities  in  firing;  or  a  reserve  of 
steam  power  for  a  sudden  increase  of  consumption*  There  was  a  time  in  the  French 
navy  when  they  objected  to  overpressure  in  the  boilers,  but  it  was  soon  admitted  that 
this  WAS  a  mistake,  and  now  the  large  vessels  of  recent  date  are  all  provide<l  with 
reducing  valves,  even  when  they  are  not  fitted  with  our  generators.     The  regularity 
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ot  the  work  at  the  en((inefl,  secured  by  the  use  of  reducin);  valves,  is  nontfidoied  a 
fCreat  advantaj^e  when  steaming  in  squadmn  formation. 

(e)  The  water  gauges,  aays  the  report,  do  not  iii<liuate  with  (wrlainly  (he  amooot 
of  water  in  the  t>oiler.  This  has  led  U>  xerious  accidents.  If  referring  to  vnaterfMoget 
ill  kept  or  iibetrurted,  this  reproach  should  apply  tu  all  Ixiiler  systeuiH  without  a 
single  exception,  but  if  only  water  )tauges  properly  kept  are  considered,  the  repnarh 
is  undwwrved.  The  water  gauges  <)f  the  Belleville  h()ilerH  give  prartiisiHyexart  indi- 
cations oE  the  volume  of  water  contained  in  the  generators. 

{/)  For  the  same  level  shown  on  the  wat«r  gauges,  the  quantity  of  water  conlained 
in  the  boiler  is  well  determined  at  different  ratee  of  combustion.  When  coinboation 
increases  or  decreases  the  amount  of  water  varies  naturally  and  automatically  in  llie 
generator,  so  that  the  circulation  and  the  state  of  the  ateain  remain  alwaj's  within  the 
most  jiractical  conditions,  maintaining  in  this  manner  circulation  in  the  elemoita  at 
a  projwr  ratjo  with  the  intensity  of  comhustion,  without  the  leost  interference  on  the 
part  of  the  firemen  on  watch.  This  arrangement,  far  from  deserving  criticism,  pfe- 
sentti,  on  the  contrary,  a  notable  advantage,  owing  to  the  constant  state  of  the  stetaa 
in  the  boiler  being  obtained  naturally  without  the  medium  of  any  mechaaism  ot  the 
meu  on  watch. 

(y)  The  report  speaks  of  the  necessity  of  providing  separators  with  aatomatic 
blow-out  valves  on  the  main  steam  pipes  to  provide  for  water  thrown  out  of  the  boil- 
en*  whenspeed  is  suddenly  increased.  This  is  a  mistake.  The  Belleville  boiler,  wbicfa 
does  not  contain  one  volume  of  still  water  in  its  steaiu  chest,  is  less  expoee<l  than 
any  other  to  priming  when  speed  is  suddenly  increased.  Everyl>ody,  oa  the  coo- 
trary,  is  aware  of  the  precautions  necensary  with  the  cylindrical  Iwilers,  as  well  as 
with  iMtilers  having  their  water  gauges  in  the  upper  steam  chest  to  provi<Ie  agaiiat 
priining  when  the  speed  of  the  engines  is  suddenly  increased.  The  use  of  separatMS 
with  automatic  blow-out  valves  is  nevertheless  an  excellent  pretAution,  from  the  pcaot 
ot  view  ot  good  working  of  the  engines,  as  well  as  their  preservation,  in  order  to  iwe- 
vent  the  wat«r  condensed  in  the  pipes,  the  number  of  which  increases  every  liay,  fn»n 
reaching  the  cylinders.  Besides,  when  the  tubtie  of  the  condensers  leak  and  the 
return  of  salt  water  is  considerable,  it  is  only  net^ej^ary  to  raise  the  water  level  ia  the 
boileni  to  increase  water  circulation  in  the  elements  and  thus  prevent  the  sediment 
of  salt  in  the  tubes  and  the  corrosion  that  might  (Tause<their  deterioration  by  heat,  hi 
this  case  the  steam  conies  from  the  boiler  more  saturated,  condensation  iu  the  pipe 
is  greater,  and  the  automatic  blow-out  valves  prevent  that  condensation,  eveu  when 
excessive  from  being  injurions  to  the  engines. 

(A)  The  committee  then  complains  of  the  constant  trouble  and  loss  of  water  result- 
ing from  the  nickel  sleeve  joints  connecting  the  elements  to  the  feed  colledon. 
These  troubleH  and  losses  of  water  are  practically  unknown  on  hoard  vessels  udng 
the  Belleville  boilers  constructed  in  Franc*,  and  where  the  necessary  rulea  (or  the 
running  and  care  of  the  engines  are  properly  carried  out.  The  members  of  the 
committee  sent  to  MarM^illes  had  an  i>pportunity  of  finding  this  out  during  the  exam- 
ination they  made  on  the  mail  steamers  Ituiui  and  Lnot.  The  en^neer  inspector, 
Mr.  Pitt,  must  cert^nly  have  ol>served  this  point  during  his  voyage  on  the  Iitdtit. 
It  would  be  ititercHting  to  learn  what  conclusions  he  fonne<l  on  the  subjecL  Assur- 
edly, the  defective  construction  of  the  conea  on  which  the  nickel  jackets  rest, 
improper  fittings,  or  the  use  of  brittle  metal  may  cause  leaks;  but  these  defects  can 
eamly  be  avoided.  Leaks  might  also  be  caused  through  the  lack  of  proper  care, 
allowing  saline  deposits  or  grease  to  a(x;uiuulate  in  the  lower  tubes,  so  that  the  metal 
would  be  overheated  and  the  tubes  clistortecl.  When  a  great  amount  ot  salt  water  is 
retume<l  from  the  Mindeniiers,  the  mline  detKisits  are  easily  prevent«d  by  timely 
blowing  out,  and  the  greane  de|H>Hit«  can  be  prevented  by  the  use  of  filtets.  The 
loBSW  of  water  referred  to  in  the  rejmrt  are  a  drawliact  practically  unknown  where 
pro|>or  (irecautions  are  taken  in  construction  and  in  the  care  of  llie  boiler. 
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(i)  The  rommittee  also  complains  of  the  liability  of  the  upper  generator  tubes  to 
fail  by  pitting  or  c-urrouiun,  and  the  «till  greater  liability  of  the  economizer  tube§  to 
&il  from  the  same  cause.  The  question  of  imrroaion  ia  not  sp«;ial  to  the  Belleville 
boilers.  For  a  long  time  it  hau  been  a  Ht&nding  one  in  all  navies  aiiii  in  all  types  of 
boilerH.  Numerous  cylindriisl  boilerb  have  had  their  tubes  destroyed  from  thiu  cause. 
No  tubular  boiler,  be  it  fite-tube  or  water-tube,  is  therefore  exempt  from  the  rieks  of 
corroeion;  hut  in  no  type  has  the  question  been  longer Btu< lied  and  with  betterreeulle 
than  in  the  Belleville.  The  rules  laid  down  by  uh  for  the  preservation  of  the  tubes 
are  simple  in  the  eictreme.  They  coneirt  in  filling  the  lioilers  completely  and  keep- 
ing them  so  fliled  when  at  reet,  and  in  using  lime  in  the  feed  water  in  sufBcient 
quantities  to  keep  it  alkaline.  These  directionw  fonn  part  of  the  r^tuktions  in  the 
French  navy  for  water-tube  boilers  of  all  types.  With  tioilers  provided  with  econo- 
mizers, it  would  be  ailvisable  to  add  a  bar  of  zine  to  each  tube  of  those  elements. 
How  is  it  that  such  simple  precautions  were  not  taken  right  from  the  beginning  on 
board  all  the  vessels  of  the  Admiralty?  How  is  it  that  many  engineers  have  denied 
the  efficacy  of  these  precautions  taught  by  experience?  Why  is  it  that  these  meas- 
ures are  not  strictly  applied  on  board  all  vessels  fitted  with  Bellerille  lx>ilers7  This 
is  a  pUMle  to  us,  but  the  fact  should  be  radically  and  immediately  set  right.  The 
Belleville  boilent  can  not  be  made  responsible  for  the  consequences  of  willful  disre- 
gard of  our  most  positive  practJcal  recommendations.  On  the  other  hand,  the  com- 
mittee confesses,  in  paragraph  11,  Chat  the  eugineer  oflicers  inc'hargeof  the  Belleville 
boilers  have  not  been  made  acquainted  with  the  best  methods  of  working  the  boilers, 
and  with  that  which  experience  has  shown  to  be  the  most  effectual  in  preventing 
pitting  and  corrosion  of  tubes.  I  must  add  that  some  engineers,  though  familiar 
with  the  measures  to  be  taken,  paid  no  attention  to  them,  and  it  would  appear  tliat 
these  officers  had  no  faith  In  these  precautions.  Nevertheless,  results  obtained  on 
board  numerous  men-of-war.  and  merchantmen  prove  the  efficacy,  as  the  del^stes 
of  the  committee  were  able  (o  verify  on  board  the  Loot  of  the  MessBgeries  Maritimes, 
whose  economisers,  after  three  and  one-half  years  of  uninterrupted  service,  were 
opened  and  carefully  examined  by  them. 

(jfc)  The  upkeep  of  the  Belleville  has  so  far  proved  to  be  more  costly  than  that  of 
cylindrical  boilers;  in  the  opinion  of  the  cocnmittee  this  excess  is  likely  to  in<Treaae 
materially  with  tlie  age  of  the  boiler.  The  inexperience  of  the  personnel,  pointed 
out  in  paragraph  11  of  the  report,  plays  such  an  important  part  In  the  question  of 
the  upkeep  that  it  is  impossible  to  find  in  the  conditions  outlined  by  the  committee 
on  the  vessels  inspected  by  them  a  basis  for  an  appreciation  of  tliat  question.  For 
instance,  several  of  the  vesels  mentionetl  in  jiaragraph  8  have  met  with  certain  acci- 
dents to  the  boilers  that  were  evidently  caused  by  defective  construction  or  bad 
maoi^ement.  The  upkeep  will  certainly  decrease  instead  of  increasing  as  soon  as 
defects  are  rectified  and  the  personnel  becomes  more  familiar  with  the  handling  and 
care  o(  the  Belleville  boilers.  In  comparing  the  expenditures  in  Belleville  and 
cylindrical  boilers,  account  should  be  taken  of  the  enormous  expense  incurred  in 
replacing  the  latter  when  they  become  worn-out,  and  the  immobilization  of  vessels 
made  necessary  when  repairing.  The  Belleville  boiletB,  on  the  contrary,  i^an  be 
repaired  even  in  the  course  of  a  cruise,  and  at  any  rate  without  interiering  with  the 
hull. 

(e)  The  paragraph  under  this  head  in  section  9  of  the  report  ends  with  the 
remark  that  the  (wmmittee  are  not  prepared,  without  further  ex))ericnri!,  lo  say  to 
what  extent  their  observations  may  not  apply  to  other  types  of  water-tube  boilers. 
Under  these  circumstances  the  examination  of  the  observations  containeil  in  this 
paragraph  presents  much  less  interest  than  those  pre(«ding.     They  are  as  follows: 

The  Belleville  boileni  rctiuire  additional  evaporating  plant.  This  <i>ndition  has 
not  been  remarked  in  other  navies  and  merchant  marine,  where  conditions  are  the 
same  from  that  point  of  view,  whether  Belleville  or  other  types  of  lioilers  be  con.. 
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mdenyl.  The  mail  otesmprti  nt  the  Mcma^riefl  Maritime^  have  no  other  eTaponthii! 
plant  Ixsidw"  what  wouli)  Ix'  reqiiireH  for  the  ub*  of  the  crew  and  passen^rera.  IV 
renmrkH  of  the  committee  are  therefore  tfie  retmlts  of  oxceptionsil  conditions,  (or 
which  tlie  Belleville  boilers  are  nowise  res|>onaible — for  instance,  teaks,  trac^cahle  to 
faulty  coDxtruction  or  bod  in&na^ment,  or,  again,  the  increasing  use  of  aoxiliaTy 
engines  and  the  extensive  number  of  pipes  they  require.  The  wide  difference*  tbit 
have  been  noticed  in  the  consum|)tion  of  water  on  board  various  vewele,  according  to 
the  manner  of  performing  the  service,  prove  that  these  consumptions  should  not  be 
attributed  to  the  boilers  alone. 

2.  The  Kreater  consumption  of  coal  of  the  Belleville  boilera  under  nrdin&ry  nmdi- 
tione.  Wehavenotsufficientdatatoenableus  to  discuss  that  point  It  can  not,how- 
flvcr,  be  denie<l  that  at  the  time  of  the  experimentx  of  which  an  aixMunt  appeam  in 
the  oAicial  document  published  by  the  Admiralty,  better  results  were  obtained  vith 
the  Belleville  than  with  cylindrical  boilers.  Why  should  not  the  same  relative  reailts 
be  ol)tained  in  everyday  service?  We  lan  aciwunt  for  it  only  by  the  perfect  knowl- 
edge the  personnel  has  of  the  cylindrical  boilers,  and  its  lai'k  of  infraction  in  the 
management  of  the  BelleviUee.  It  is  also  possible  that  the  proportions  adopted  tor 
the  firebars  on  board  vessels  of  the  royal  navy  are  not  suitable  from  the  point  of  view 
of  results  Bought  at  ordinary  rates  of  combustion.  These  bars  are  approximately  13 
millimeters  (0.59  inck)  wide  and  the  Hame  distance  apart.  During!;  tnalH  the  age  d 
broken  coal  and  the  isre  given  to  firing  permit  obtaining  with  these  grates  fMMac- 
tory  results,  but  even  ashore  that  proportion  is  not  satisfactory.  During  trials  a^bote 
with  two  generators  of  the  Poii-erftil,  at  Barrow,  our  principal  engineer  obtained  very 
efficient  repults  by  reducing  the  Bi»ce  between  the  bars.  Under  ordinary  ^'ondilions 
coal  is  used  as  it  comes,  and  thefires  are  conducted  with  much  less  precision  than  dur- 
ing trials  limited  to  time;  the  disadvantages  of  the  too  wide  spacing  of  the  t>an  tboi 
become  more  apparent;  l^esides,  a  great  deal  falls  through  the  spaces  between  the 
bars  anil  at  the  same  time  these  spaces  give  free  passage  of  air  Us  parts  of  the  gisie 
momentarily  not  covered  with  coal.  These  cimditions  are  iiarticuiariy  objectionahJe 
in  tiirnacee  where  the  flame  ascendx  vertically,  esi)ecially  it  the  ajipapatiia  for  inject- 
ing air  over  the  grates  is  not  used.  This  <ause  ojierates  all  the  more  as  the  personnel 
is  less  familiar  with  the  management  of  furnai-es  from  which  the  flames  ascend  \'er- 
tically,  and  fails  to  tarry  out  our  instructiomi  in  regard  to  the  use  of  apparatus  for 
mixing  the  gases. 

3.  In  consequence  of  the  preceding  two  points,  the  committee  doubts  that  the 
economy  in  weight  obtained  in  the  construction  of  water-tulre  boilers  corresponds  in 
reality  with  an  increase  in  the  vessel's  radius  of  action.  This  increase  of  radius  of 
action  will  become  effective  when  the  i)ersonnel  of  the  fire  room  is  better  aWe  t« 
manage  the  new  boilers  intrusted  to  its  care.  Thiit  i-onsideration  very  likely  cau»«d 
the  remark  of  the  committee  tluit  proliably  the  observations  made  in  paragraph  1 
apply  in  the  same  way  to  the  various  types  of  water-tube  boilers. 

Paragraph  11  of  the  report  of  the  committee  is  certainly  one  of  tliose  that  will 
attract  most  the  attention  of  the  Admiralty  and  the  public.  The  committee,  in  the 
first  place,  give  out  the  opinion  that  in  order  to  obtain  a  more  satisfactory  working 
of  the  Belleville  generator  more  than  ordinary  experience  and  skill  are  required  on 
the  part  of  the  engine-room  staff.  The  latter  should,  at  any  rate,  acquire  differpnl 
ex])crience  and  different  noiiuns  from  those  acquired  in  the  management  of  the 
cylindrical  boilers.  The  new  water-tul*  boilers,  including  the  Belleville,  areindeed 
different  in  their  jirtnciplej",  in  their  construction  and  working,  from  the  old  boileis. 
The  management  of  the  fires  is  diKerent  in  furnaces  with  asc^ndii^  flames  from  that 
in  fumaccH  with  hnriztmtal  flames.     New  engines  require  new  practJcaJ  instruction. 

In  my  letter  of  the  13th  instant  1  called  the  attention  of  the  Admiralty  to  the  UO. 
that  in  otiier  navies  this  instruction  is  the  natural  result  nf  the  extended  intercnurae 
between  the  englne-rooni  staff  of  the  vesstil  and  our  engineers  atid  litters  during  the 
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flttini;  out  and  trtalB  nt  the  hoileti<:  a  rontinunus  exchange  of  information  tatc«e  place 
during  which  all  the  apparatus  ie  eurceesively  exaiuiiu>(l  and  explained  aiid  all  the 
conditions  of  rates  of  combuBtion  tried,  one  after  another,  to  the  great  advantage  and 
instruction  of  the  engineere.  It  is  certain  that  the  conatructors  to  whom  the  Admi- 
ralty intrusts  the  building  of  the  boilers  are  not  as  well  acquainted  as  uur  own  with 
the  details  of  conBtruction  and  eerviee;  that  they  are  \eea  impreesed  with  the  impor- 
tance and  raiaon  d'etre  of  each  part,  and  consequently  les  apt  U>  appreciate  their 
iinportan<-e.  In  the  absence  of  this  natural  instruction  aome  meaeures  should  cer- 
tainly be  taken  to  enable  the  engineers  of  the  fleet  to  obtain  the  best  results  with  the 
apparatus  intrusted  to  them. 

Paragraph  12  of  the  report  proposes  the  following  quest  ions,  the  same  as  were  made 
by  the  Admiralty  in  their  letter  to  me  of  the  Bth  of  Mareh:  Suppression  of  the 
ecouomisers  and  a  return  to  the  type  of  the  Powerful  tor  vessels  under  construction; 
second,  adoption  of  a  deeper  furnace;  third,  increase  of  the  diameter  of  the  steam 
collectors.  Although  I  hastened  to  answer  from  Cannes  on  the  13th  instant  the 
Admiralty's  communication  on  the  subject,  I  think  it  useful  to  revert  to  these  three 
points  with  additional  details. 

In  the  first  plat*,  even  if  at  the  lower  rates  of  combustion,  those  most  in  use  in 
daily  service,  the  consumption  of  the  econoniiser  type  should  not  be  more  advan- 
tageous than  that  of  the  noneconomiser  types,  the  advantage  is  so  great  at  higher 
rates  of  combustion  that  that  single  reason  would  justify  the  retention  of  the  new 
type.  To  be  sure  the  coal  ei^onomy  at  the  lower  rales  of  combustion  is,  in  ordinary 
circumstances,  interestine  from  the  point  of  view  of  money  expenditure;  hut  in  time 
of  war  the  economy  of  coal  supply  at  high  rates  is  ntill  more  important.  That  con- 
sideration seems  to  nie  conclusive;  it  was  so  judged  by  all  competent  men  when  1 
undertook  the  study  and  pursued  my  tests  of  the  economiser  type.  On  the  other 
hand,  the  exjieriments  made  with  the  latter  have  given,  even  at  moderate  rates,  far 
better  results  than  the  other  type.  These  experiments  have  been  repeated  over  and 
over  again,  not  only  under  the  control  of  the  engineers  of  the  Admiralty,  but  also 
under  the  control  of  the  engineers  of  the  French  navy  and  various  technical  associa- 
tions. -The  concordance  of  the  reimlls  leaves  no  room  to  doubt  their  accuracy.  It 
in  the  e]cperien<-e  of  the  Admiralty  the  same  results  have  not  been  realized  in  serv- 
ice, 1  can  only  attribute  the  fact,  to  a  great  extent,  to  the  inexperience  of  the  |>erson- 
oel,  which  has  brought  about  such  poor  results  as  to  confuse  comparisons.  The  size 
of  grates  may  have  contributed  to  abnormal  consumptions  of  coal  in  ordinary  service 
in  both  types,  and  given  misleading  results. 

In  regard  to  the  adoption  of  deei)er  fire  boxes  than  those  described  in  the  cnfs  for- 
warded by  us  to  the  Admiralty,  I  had  the  honor  to  ask  you,  in  my  communication  of 
the  13th  instant,  what  observed  facts  warranted  the  change.  I  find  nothing  of  the 
kind  in  the  committee's  report,  and  that  no  tests  have  been  made  to  study  the  ques- 
tio[i.  This  must,  then,  be  a  simple  conception  of  theoretical  conditions  to  which  I 
oppose  our  numerous  tests  and  our  long  experien<«  with  our  generattvs.  If  it  were 
a  question  of  using  coke  or  anthradte,  the  increase  in  depth  of  the  furnaces  might 
prove  advantageous.  On  the  contrary,  it  would  be  disadvantageous  in  case  of  using 
hituminous  coal,  owing  to  the  increase  of  radiating  surface  of  the  furnace,  which 
would  lause  too  quick  liberation  of  the  gaseM,  rendering  their  I'ombustion  more  diffi- 
cult. For  the  same  reason  the  clinkers  would  be  hotter  and  more  fusible,  and  hence 
the  cleaning  of  the  fires  more  laborious.  From  another  point  of  view,  a  greater 
depth  of  lire  box  would  demand  a  higher  front  and  consequently  a  greater  area  of 
the  exterior  radiating  surface  which  is  the  hottest  and  the  nearest  to  the  men.  That 
condition  would  tend  to  make  the  l^remen's  lives  more  intolerable. 

Finally,  a  greater  diameter  of  the  collectors  would  necessitate  greater  thicknesses 
and  consequently  an  increase  in  Weight.  Wv  have  tried  steain  collectors  of  i-arious 
diameters  and  finally  decided  ujion  the  one  in  use,  having  found  no  advantage  in 
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larger  types.  In  the  absence  of  new  facts  I  am  therefore  of  the  opinion  that  the 
present  diameter  should  beadhereil  to.  A  very  slight  increoae — fivecentimetei^for 
instance — would,  of  uourwi,  have  no  other  disadvantage  than  that  of  inereaering  tbe 
weight  and  volnnie. 

In  paragrapb  13  the  report  recouimende,  fur  furnishing  ateam  for  aaxili&ry  par- 
poeex,  the  une  of  Rpecial  cylindrical  boilers  instead  of  water-tube  boilers.  Th«  ques- 
tion is  of  no  great  importance,  as  I  think  that  the  tjp«  of  boiler  has  but  little 
inilu(^ni«  on  the  (Consumption  of  fuel  used  for  this  purpose.  What  is  more  important 
is  the  reduction,  ao  far  as  possible,  of  the  number  of  the  auxiliaries,  their  efficient 
use  of  st«aiii,  their  grouping  in  order  to  reduce  the  length  of  steam  pipes,  the  use  of 
exhaust  steam,  and,  above  all,  the  substitution  of  elecbic  power  for  steam  power 
wherever  prai'tii»ble. 


SERVICE  PERFORMED  BY  FRENCH  VESSELS  FITTED  WITH 
BELLEVILLE  BOILERS. 

VoltigeuT,  dispatch  vessel;  in  commission  from  1880  to  1886,  with  an  exception  of 
an  interval  of  t«n  months. 

MiUni,  cniiaer;  in  commiasion  from  1882  to  1890  and  from  1892  U>  1898;  fourteen 
years  of  active  aervic«. 

HlTtmdeUe,  in  commiseion  from  1890  to  1895. 

AmiTai  MgauUrde-GenouMy,  cniiaer;  attached  \a  the  Flying  Division  of  ihe  Atlantic 
from  1891  to  1898;  witbfourcruisersin  the  Atlantic  Ocean  and  Newfoundland  waters, 
from  1893  to  1897. 

Ijigtr  and  Ijhritr,  torpedo  vewels 
froui  the  date  of  their  (.■bmmiffiion  ( 
yeara'  continuous  eervice. 

^I^er,  cruiser,  first  ctase;  inRquailron  from  date  of  commission  (1893),  with  a  cruise 
of  twenty-eight  months  in  the  Orient  from  October,  18W,  to  February,  1897,  She 
returned  from  that  (cruise  in  perfect  condition. 

LaUniehe-TrhMU  and  Ckanzy,  armored  cruieere;  in  commission  since  1895;  five 
years. 

Amirai  Chamer,  i^ruiser;  in  commission  since  1895;  at  present  in  Chinese  watem; 

Brenniu,  battleship;  squailron  duty  since  1895. 
Amirai  Trikouart,  coaat-defenae  vessel;  squadron  duty  nince  1898. 
Bruix,  cruiser;  placed  in  commission  in  1896;  after  a  cruise  in  the  Orient  from 
February  to  December,  1898,  returned,  having  actomplished  her  iiiifision. 

Bugeaud,  placed  in  commission  in  1896;  ordered  to  China  in  February,  1900,  after 

DtaatHa,  cruiser;  in  commiseion  since  1896;  tios  been  on  China  Station  since 
January,  1897. 

Pateai,  cruiser;  in  commission  since  1896;  has  been  on  the  Oliina  Station  sininj 
January,  1898. 

AtritoI  Pothjuoi,  cruiser;   on  squadron  duty  since  June,  1897. 

GnlUee,  cruiser;   squadron  duty  since  September,  1897. 

Bonnet,  battleship;  squadron  duty  since  March,  1898. 

Lavoitier,  cruiser;  squadron  duty  since  April,  1898. 

CaiiJua,  cruiser;  squadron  duty  since  acceptance  trials  May,  1898,  to  end  of  1899. 

Proiet,  cruiser;  sailed  from  Kochefort  in  1899  for  a  cruise  in  the  IV'tHc,  and  is 
still  on  that  service  (December,  1900). 

ChaTlemagne  and  Oauiou,  battleships;  squadron  duty  since  their  final  trials 
January,  1900, 

Scma-Louit,  battleship;  squadron  duty  since  Scptenil>er,  1900. 
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BELLEVILLE  BOILER  (ECONOMISER  TYPE). 


ABC,  boilers  placed  side  by  si<le. 
a  h,  generator  tube  sections  of  boilers  A  B. 
A'  B'  C,  economisere  ot  boilers  ABC. 
n'  6',  tiibe  Bectiona  of  economisers  A'  B'. 

ii'  b',  oombuBtion  chamber  between  ^nerotor  and  economiser  tube  sectiou  a  b 
and  a'  h'. 
V,  air  jete  (or  mixing  the  gaaes  in  the  combustion  chamber  6'. 
A'  B',  self-acting  leed  rf^lator  for  boilers  A  B, 

The  water  deliverer!  by  the  feed  pomp  passes  through  the  feed -regulating  valve  D, 
and  is  1<hI  by  pipe  d  to  the  self-acting  r^(ulator  K,  which  suits  the  amount  of  fevd  to 
the  requirements  of  the  boiler.  From  the  regulator  E  the-water  is  leii  by  pijie  r  fo 
the  inlet  collector  G  of  the  economiser  B,  whence  it  is  distributed  to  tfie  econonuser 
tube  sections. 

The  water  is  heated  on  its  way  through  the  economiser  tube  sections  6*  b*.  and 
passes  through  them  to  the  outlet  collector  H,  and  by  the  pipe  h  to  the  feed-4Jicdc 
valve  K,  fitteit  in  front  of  the  steam  collector  L,  as  in  the  ordinary  type  of  BelleviUe 

The  total  horsepower  of  seagoing  ships  fitted  or  to  he  fltt«d  with  Belleville  boikn 
Is  as  follows: 


laMjJ. 

Total  hoot- 
power. 

YKWh  navy 

to 

OS 
10 

i 

n» 

1  0«.«B 

m.m 

asm 

180 
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BELLEVILLE    BOILER    (ECONOMISER    TVPE). 


fntn.  ecanormsf  m\\^ — 


Ict^uUftt*htUef 


BELLEVILLE    BOILER    (ECONOMISER    TYPE). 


THE  BBLLETILLK  AllTOHATIC  FKliD  BEtitlLATOU. 

1.  Water  colam  11. 

2.  E^pe  in  communication  with  water  of  generator. 

3.  Pipe  in  commnnication  with  Bt«am  of  generator. 

4.  Automatic  feed  valve. 
6.  Float. 

6.  Moatlevere. 

7.  Counterweight  lever. 

8.  Connections  of  lever  7  with  6  through  stuffing-box. 

9.  Connection  of  autoraatJo  valve  with  lever  7 

10.  Fixed  roanterweipht. 

11.  Variable  ixiunterweight. 

12.  Spring  of  counterweight. 

13.  Feed  inlet 

14.  Feed  outlet 

15.  Gauge. 

16.  Gauge  cocks. 

17.  Cleaning  plug. 

The  rise  or  fall  of  the  float  acta  upon  the  system  of  levers  and  pemiiU  the  weights 
to  open  or  close  valve  4.  When  the  water  falls,  the  valve  is  opened,  and  when  the 
valve  closes,  the  excess  water  is  returned  to  the  feed  tank. 

301 


NICLAUSSE  WATER-TUBE  BOILER. 

The  (irinidpal  fisatuiVH  uf  (lie  Niclauiwe  wiit«r-tubv  boiler  are  ahown  in  the  i-utv. 

There  b  u  steam  and  water  dram  at  the  top,  fitted  with  a  diaphragm  for  the 
entering  feed  water. 

Inclined  duplex  tubes  are  use^l,  and  ore  made  of  nnwelded  steel  in  a  ringle  pic*^, 
the  lanterne  being  punched  into  the  tube  itself.  The  tubes  have  conical  ends  fitting 
coned  surfaces  in  the  headers  and  ore  held  in  place  by  external  dogs.  They  are 
interchangeable,  which  allows  the  lower  tubes  next  to  the  fire  to  be  replaced  bj  the 
npper  tubes.  They  are  arranged  vertically  over  eorh  other,  so  that  each  gronp  boa 
its  own  header  chamber,  which  is  connected  to  the  steam  and  water  drum.  In 
experiments  on  the  Seagull  a  tube  was  removed  and  replaced  by  another  in  twentj- 
flve  minutes. 

The  collectore  are  now  made  of  a  wire-drawn  tube  without  welding,  rectangular 
in  section,  and  with  conical  aj^rtures  for  the  tubes. 

The  circulation  is  indicateil  in  the  cuts.  The  descending  feeil  water  pastes  throng 
the  internal  tulieti,  then  bock  through  the  annular  s]iace  between  it  and  the  outade 
tube,  and  is  8epan»te<l  fn>m  the  aw^iiding  hot  water  and  steam. 

The  following  table  shows  the  veseele  fitted  or  to  be  fitted  with  Nii'lausse  boilere: 


Ruwlx. 

Italy... 
OnUert 


BWlleshlp  Suflrcii lB,iOO 

BsltleBhlp  M«nM«u lion 

B«ttlo»h!p  Henry  IV , ',  11.M 

B«ltle(ihtp  Requ[n ,.'  7,0M 

Armotcd  cnilscr  Llkin  Gsmbciu n.mo 

Annored  crutaer  Oueydon X.Vn 

Armored  oruiser  Candi- ,  311,31) 

Armor(!d  cruiser  LmOlolre i  ao,a» 

Armored  cruiser  Kl fiber |  18,00) 

Orulwr  FrUnt (.On 

Cnilaer  DttTOut i,m 

Torpedo  rnilBcrFlcuniB 4,«n 

Torpedo  bout  Tfim*  wire l.HO 

Gunboat  I>*eldt>e l.HD 

QunbOBtWl** LOW 

Crutoer  VnriiiB W.fm 

Battleship  Rptwf sail |  IS.OOD 

Gunboat  Khmbry '  a,  On 

1  armored  cruiser 22.0W 

Sloop I  1,W 

Gonboat  Seagull i  8,00) 

Cruiser  Freya ■  la,0CO 

Cnilset  OMelle 7,M» 

Ballleship  R«Kiaa  MarBhcrlla '  19,on 

Armored  erulsorQulseppeOaribaldi It.tOl 

Armored  cnilser  Fmiicewo  Femielo 11,000 

Beltleslifp  Maine 18,000 

Monitor ;  a;«l 

Bfttlleshlp  Pelayo '  S.OO) 

Annored  riutuT  Crtstobal  Colon 14,1X0 

Battleship  Mcwoudl  eh U.OW 


NICLA08SE  WATEB-TliBE  BOILER. 


o 


BABOOCK   ATfD  WILCOX   BOILER. 


BABCOCK-WILCOX  BOILER. 

The  new  type  of  this  boiter  ia  made  of  wrought  steel  and  has  the  baffle  (iltttes 
arranged  to  cause  the  products  of  combuBtion  to  pa/B  three  times  across  the  tubes 
before  tinterin^  the  uptakes.  The  boiler  for  the  CmdnnoH  has  tubes  2  inches  out- 
side [liometer  and  8  feet  lonfi!,  while  the  bottom  tul>e  in  each  eectiou  is  4  inohee 
outside  diameter  and  is  8  feet  5j  inches  long.  There  are  526  Rmalt  tubes  and  40  large 
tubes.  The  total  heating  surface  is  2,640  square  feet.  The  grate  has  an  undivided 
area  of  63.25  square  feet. 

The  followinf;  patent  specifications  descrite  the  new  tyjie  of  this  boiler: 
In  the  aucompenyinK  drawing  the  figure  repreecnts  a  side  elevation  of  the  gener- 
ator, showing  the  disposition  of  the  baffles. 

The  relative  arrangements  of  the  main  parts  of  the  generator  tiereio  shown  are 
Bubetantially  similar  to  the  corresponding  parts  illustrated  in  the  prior  patent  referred 
to,  A  A  representing  the  headers;  B,  the  interroediate  inclined  water  tubes;  C,  the 
famace,  and  D  the  elevated  steam  and  water  drum.  The  iiiolined  water  tubes  are 
shown  of  different  sizes,  similar  to  thoee  shown  in  the  patent  referred  to,  the  larger 
tubes  with  intermediate  spaces  being  located  directly  above  the  furnace. 

In  the  present  structure  a  greater  space  a  is  designed  between  the  Inclined  clusters 
of  the  different  sizes  of  water  tubes  to  provide  a  chamber  for  greater  expansion  of 
the  products  of  combustion  and  to  locate  the  accumulation  of  ashes  and  dirt  and 
facilitate  their  removal. 

The  furnace  root  and  baffle-plates  are  preferably  arranged  as  shown  ia  the  draw- 
ing, the  roof  b  at  the  top  of  the  lower  series  of  water  tubes  and  at  the  bottom  of  the 
chamber  a  and  extending  fn)m  the  front  header  partially  over  the  furnace  forming 
a  reverberatory  surface  for  the  products  of  combustion  from  beneath,  and  an  ash 
receptacle  from  above.  At  the  end  of  the  roof  6  the  baffle  h  ia  placed,  extending 
upward  across  the  chamber  a  and  about  half  the  depth  of  the  cluster  of  inclined 
water  tubes.  About  midway  of  the  chamber  formed  by  the  roof  b  and  the  baffle  h 
another  baffle  Jb  is  fixed,  which  depends  from  the  top  of  the  generator  and  also 
extends  about  half  the  depth  of  the  cluster  of  water  tubes.  This  arrangement  of 
the  roof  and  baffles,  as  clearly  illustrated,  causes  the  products  of  combustion  to 
reverberate  within  the  furnace  and  to  follow  the  course  indicated  by  the  arrows 
to  the  escape  or  uptake,  and  whereby  the  expanded  gases  are  thoroughly  circulated 
throughout  the  chamber  a  and  crossed  and  recrossed  among  the  inclined  water  tubes, 
and  by  the  increased  distance  they  are  required  to  travel  their  effective  heat  is  not 
only  fully  absorbed,  but  applied  at  the  most  advantageous  points.  This  relative 
anangement  of  the  baffles  is  especially  advantageous  in  association  with  the  enlarged 
portion  of  the  combustion  chamber  of  the  furnace,  wherein  a  much  greater  degree 
of  expansion  of  the  gases  takes  place  than  in  furnaces  of  ordinary  constniction,  and, 
further,  in  connection  with  the  supplementary  expansion  chamber  a.  This  latter 
part  oi  my  invention  also  provides  for  the  concentration  of  ashes  and  dust  upon  the 
inclined  roof  6,  from  which  they  can  be  readily  removed  through  a  cleaning  door 
communicating  therewith  at  the  side  of  the  generator. 


YARROW  WATER-TUBE  BOILER. 

The  YwTOW  i»  a  boiler  with  "drowneir'  tubee.  The  drum  mne  from  tjwiU) 
front  and  the  tuben,  which  arv  straight,  areexpandeddire<-t]y  intoitin  twotn«ii)><.«i 
on  each  ride,  so  that  the  boiler  with  its  lube*  lonne  an  inverted  V.  AH  the  tnlw  M 
each  group  are  expanded  at  the  lower  ends  into  a  flat-aided  horizontal  drum  jM 
below  the  fire  level.  The  ciruuUtioD  in  from  the  upper  drum  downward,  eitba  b< 
special  Urge  down-comer  pipes,  or  by  the  outer  and  \em  heated  tubee  of  each  pmp, 
and  up  again  by  the  amatl  tubee  or  thoRe  ne«>rci't  the  fire. 

The  Kcneral  print^ipleH  of  the  larne  tiil*  type,  re<^)rainended  by  the  boilOTixa- 
mittce  for  trial,  are  the  eaine  as  the  ninall  tube  type.  The  tubes  in  the  former  in  'i 
1]  inches  outnide  diameter,  and  it  wei|i;hf>  alx>ut  M  per  cent  more  than  the  Met 
IWeil  in  lorpedd  tHiatK. 

Tlie  following  table,  iwued  by  the  Yarrow  Company,  shows  to  what  uxtunt  # 
boiler  i«  liein);  adiiptetl  fur  laive  venielp: 

(VHiwm  iind  ImtlU'tliiln  litiUt  tmd  biiilditiff  u-ilh  Yarrvic  Itailfri: 
TyiH^  <i(  vmnel.  Hullt  ur  building,  |  Kami!.  I.  H  < 


.    Bnllt ■  Holland.. 

1o :  Frl«J»nd. 

lo I  Zecland.. 


.   Bulldinx KiuilnKln  R^nl^  .. 

1o Id-Riiylcr. 


ly>.".'.'.'.'. 

Armncrliul.. 


IiHipJail 

nnvy  [ImiIII  by  Ann 
"'-fl(.-Il   A 


'Ss' 


MllrliulIiitU.u'; 


{Not  jret  nuned) 


»  H.  P.  Vftrrow  boilers  and  i.ii 
«Ali  Yarrow  boiiers. 
'  All  Yarruw  boilcri.    Ttiiii»  HnltibLKl. 
<  Ail  Virro*  boilfw.    On  Iho  poiiHut  Crii 


YARROW  AVATER-TUBE  BOILER. 
(Tnu»v«r«e  section  ahowtng  circulation.) 


dVrr  wateb-tdbe  boiler. 


DURR  WATER-TUBE  BOILER. 

The  chfintcterietics  of  the  I>Grr  boiler  are  a  large  water  chamber,  ilivided  into  two 
pnrtp;  tbe  duplex  tubi<s  paraing  into  the  two  parts  of  this  water  chamber,  the  col- 
lector at  the  top,  and  the  Biiperheatvr. 

The  tubes  are  inctinetl  and  the  rear  cihIm  rest  ia  the  rear  wall,  so  that  they  can 
expend  without  limit  and  without  bending.  The  duplex-tube  arrangement  ia  also 
employed  in  the  Huperheat«r. 

Tbe  fee<l-water  flows  down  wani  in  the  front  half  of  the  water  chamber  and  through 

the  inner  tubes.     The  ateain  and  hot  water  then  pasM  through  the  outer  tubes  and 

Bt'<-<!riil  into  the  front  part  of  the  drum  collector,  where  the  steam  enters  the  tubes  of 

the  superheater  sn<  I  in  which  any  water  that  may  have  been  carricdalongisevapoiBted. 

Vnueltjilleil  or  /'( lirJUleil  irilh  DUtt  vxiltr-fabf  boilen. 
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WIRELESS  TELEGRAPHY. 


'  J..ieutenant  L.  K.  db  Stbujubk,  U.  H.  Navy, 
Sl/if  InUUiyence  Officer. 


During  the  early  development  of  wireless  telegraphy  it  was  soon 
realized  that  its  use  would  be  largely  for  niaritime  and  military  pur- 
poses. The  electrical  cngineeis  and  experts  then  pi-oceeded  with  this 
idea  ill  view  and  have  perfected  their  instruments  for  communication 
between  ships,  between  ships  and  light-houses  and  stations  on  shore, 
and  between  islands  where  the  laying  of  a  cable  is  a  difficult  opci-ation. 
It  is  of  especial  interest  to  naval  officers,  owing  to  the  success  with 
which  long-distance  communication  has  been  maintained  over  the 
water,  its  great  possibilities  for  navigating  purposes,  and  for  use  on 
scouting  vessels,  and  its  independence  of  weather,  fog,  snow,  rain,  or 
darkness.  Great  progress  has  been  made  during  the  last  year,  mainly 
in  the  following  points: 

1,  Tuned  and  multiplex  wireless  telegraphy. 

2.  Increased  distance  over  which  messages  can  ))e  transtuitted. 
One  of  the  great  disadvantages  for  naval  pur{>oses  has  been  that 

privacy  of  messages  could  not  be  secured,  and  in  the  fat^t  that  mes- 
Hages  could  be  rendered  unintelligible  by  working  another  transmitter 
within  the  field  of  the  waves,  Mr.  Marconi  claims  to  have  succeeded 
in  tuning  his  receiving  instmments  so  that  they  respond  only  to  tuned 
transmitters.  To  prove  the  success  of  his  system,  two  messages  were 
sent  from  8t.  Catherine  Point,  one  in  English  and  one  in  French.  The 
receivers  at  Poole  were  connected  to  the  same  air  wire,  about  -tl)  feet 
in  length,  and  each  rolled  out  the  message  on  its  tape,  that  In  English 
on  one  and  that  in  French  on  the  other.  While  these  experiments 
were  lieing  carried  out,  others  for  the  British  Admiralty  were  taking 
place  between  Portsmouth  and  Portland.  These  lines  of  communica- 
tion intersected  each  other,  but  no  interference  or  confusion  of  mes- 
sages resulted. 

When  the  German  8q^adron,  after  its  trip  out  to  China,  arrived  off 
one  of  the  ports  the  British  admiral  there  sent  a  wireless  message  for 
a  boarding  officer  to  visit  the  German  flagship  and  offer  the  usual 


civiliticH.  Upon  the  boanling  officer's  arrival  he  was  informed  by  the 
Gei-nmn  officers  that  the  ities^ti^  had  l>GGn  read.  On  another  iMx-asion 
the  officer)}  of  an  English  ship  were  surprised,  while  experimcntiDg  id 
the  Mediterranean,  to  receive  a  message  in  Italian  asking  as  to  the 
position  of  the  ship.  This  message  came  from  an  Italian  man-of-war, 
and  its  receipt  and  the  interception  of  the  message  mentioned  aliove 
show  the  importance  of  tuned  instruments  for  naval  purposes.  All  of 
these  ships  were  supplied  with  the  older  form  of  wireless  apparatus 
and  were  unable  to  preserve  secrecj'. 

Professor  Slaby  has  also  presented  a  method  of  solving  the  problem 
of  multiplex  and  syntonic  wireless  telegraphy.  From  the  transmitting 
station  he  sends  out  waves  of  a  certain  length  and  arranges  the  receiv- 
ing station  to  respond  to  waves  of  these  lengths.  The  receiving  wire 
is  made  the  length  of  a  fourth  of  a  wave  length,  or  an  uneven  multi- 
ple thereof,  so  that  waves  of  any  other  length  arriving  will  not  affect 
the  re<ieiver,  but  will  be  sifted  out  and  travel  to  earth.  By  connect- 
ing spools  of  wire  to  the  ret^iving  wire  so  as  to  increase  the  length  in 
niultiplus  of  the  wave  length,  as  indicated  above,  it  is  possible  to 
arrange  a  station  to  receive  messages  from  diffei-ont  transmitting  sta- 
tions with  the  same  air  wire  and  with  the  messages  coming  from  liie 
different  stations  at  the  same  time.  This  method  would  allow  the 
Navy,  merchant  marine,  and  the  different  departments  of  the  Govern- 
ment to  have  a  tmnimon  system,  while  any  one  of  these  obtains  a  sys- 
tem of  its  own  by  connecting  sixiols  of  wire  to  the  receiving  air  wires 
and  thus  preserves  secrecy  in  all  its  communications.  Professor  Slaby 
hasdescril)cdhissy.stem  in  alecturc.atranslation  of  which  is  appended. 

During  the  last  year  the  North  (ierinan  Lloyd  Company  reported  to 
the  (iennan  Nautical  Swiety  that  the  captain  of  the  Kauier  }VilMiii  det 
Gros»€  succeeded  in  comnmniaLttng  with  the  island  of  Borkum  at  a 
distance  of  ■±'A  miles,  and  with  a  light-ship  at  a  distance  of  21  miles. 
This  company,  in  addition  to  their  .xt^itioiis  Hnd  ships  fitted  with  the 
Maix-oni  system,  has  been  cx|>erimenting  with  the  Schftfcr  i«yst4.>Di,  and 
maintained  communication  iK'twecn  their  .stations  on  shore  and  the 
Wescr  light-ship,  in  the  out*>r  roadstead  at  Bremerhaven,  a  distance  of 
32  miles.  These  were  considered  good  working  distances;  but  Mr. 
Marconi  has  recently  succeeded  in  sending  wirele*is  men.-iage»  from  St 
Catherine  Point  to  the  Lizard,  a  distance  of  nearly  200  miles.  He 
ha»  installed  an  outfit  on  board  the  Nantucket  light-ship  which  should 
bo  of  great  tM-nefit  to  the  Navy  and  merchant  marine.  Ships  an-iving 
can  establish  communication  with  New  York  from  12  to  14  hours  before 
their  arrival,  and  at  a  distance  of  over  2lX*  miles.  At  the  request  of 
steamship  lines,  the  English  board  of  ti-ade  has  instructed  the  Mar- 
coni Company  to  erect  a  station  on  the  mainland  close  to  the  Fastnet 
Rock,  at  the  western  end  of  Ireland,  for  the  purpose  of  reporting  the 
arrival  of  steamers.    Vessels  and  stations  fitted  with  wireless  appa- 
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ratuR  have  at  times  rendered  great  service  by  sendinff  luwisitAncc  to 
uhiim  and  people  in  distress  along  the  coasts.  The  uhaniiol  stt-nmer 
Pi'iiic&tH  Vlemimthii',,  plying  between  Dover  and  Ostend,  fitted  with 
Marconi  apparatus,  has  been  able,  in  all  kinds  of  weather,  to  keep  in 
fMDStant  c-ommunication  with  both  places  on  her  trips  ai^ros^.  Upon 
one  trip,  when  passing  the  light-ship,  stationed  25  niile»  off  Dunkirk, 
it  wad  learned  that  she  would  be  unable  to  show  a  light  that  night 
unless  prompt  assistance  was  sent.  The  captain  sent  a  message  to 
La  Panne,  whence  it  was  forwarded  to  Dunkirk  by  the  regular  tele- 
graph line,  and  a  tog  was  sent  to  make  the  neees.sary  mpaira.  On 
another  o<'<»sion  this  vessel  passed  a  ship  wret^ked  on  a  bank ;  she  estab- 
iiMhed  communication  with  Ostend,  and  was  able  to  inform  the  crew 
before  leaving  that  assistance  wa.s  on  the  way.  Experimental  stations 
have  been  erected  on  the  coast  in  Kngland  to  warn  vessels,  fitted  with 
apparatus,  of  their  approach  to  dangerous  points.  The  bell  connected 
to  the  receiving  instrument  begins  to  ring  when  a  vess<4  enters  the 
zone  of  influence  of  the  shore  station,  and  continue.s  to  ring  until  she 
pa.sses  out  of  this  zone.  At  the  same  time  she  receives  the  name  of 
the  point  upon  her  tape  and  can  establish  regular  communication  with 
the  shore  station  if  she  so  de.sires. 


It  is  reported  that  Chile  has  made  contracts  to  have  stations  installed 
on  the  Marconi  system,  reserving  the  right  to  terminate  the  conces- 
sions upon  six  months'  notice.  By  these  stations  it  is  the  intention  to 
connect  Punta  Arenas  and  Ancud  or  Puerto  Moutt. 

DRNMARK. 

In  Denmark  experiments  with  wireless  teleginphy  are  reportc<l  to 
have  been  made  at  Oresund.  The  distance  over  which  mess^es  were 
sent  was  19.88  miles. 

ENGLAND. 

During  the  last  year  thirty-six  ships  of  the  British  navy  have  been 
equipped  with  the  Marconi  apparatus,  and  ten  or  twelve  more  have 
Captain  Jackson's  outfits  on  board.  The  signal  stations  at  Dover, 
(Julver  Cliff,  Bill  of  Portland,  lloches  Point,  Kanie  Head,  Scilly  Islands, 
Gibraltar,  and  Malta  have  been  equipped  or  are  Iwing  etjuipped  with 
Marconi  outfits.  The  station  at  Culver  Cliff  will  be  placed  in  commu- 
nication with  the  CO mmander-in -chief's  office  at  Portsmouth,  and  that 
at  Kame  Head  in  touch  with  the  commander-in-chief  at  Devonport. 
The  principal  vessels  of  the  Channel,  Mediterranean,  and  China  fleets 
are  now  equipped  with  and  using  the  Marconi  system.  Oood  results 
seem  to  have  l>een  obtained  by  the  vessels  of  these  fleets.  Communica- 
tion has  been  maintained  in  many  instances  over  50  miles,  and  lately 
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diHtancos  of  about  100  milei^  are  rcportod  to  have  been  covered.  The 
Ilix-I'ir,  station  Hhip  at  Portsmouth,  exchanged  signals  with  tho  J/-i/rx- 
iic,  flagship  of  the  Channel  squadron,  at  a  distance  of  103  miles,  wd 
it  was  thought  this  distance  would  have  been  exceeded  if  a  ship  at 
Portsmouth  had  not  interrupted  coniiuunication.  The  Mediterranean 
fleet  has  been  carrying  out  experiraentw  in  long-distance  signaling  and 
the  Ti/7H),  storeship,  is  reported  to  have  communicated  with  headquar- 
ters at  Malta  fi-om  Cape  Passaro,  Sicily,  a  distance  of  about  70  miles. 
Frequently  trouble  ha.s  arisen  from  atmospheric  electricity  and  from 
the  fact  that  several  vessels  have  Iwen  working  their  transmitters  at 
the  same  time,  where  the  waves  have  intcrfci-ed  with  each  other,  which 
hau  rendered  the  nieasagee)  unintelligible.  When  the  O^bir  was  con- 
veying His  Itoyal  Highness  the  Duke  of  Cornwall  and  York  thniugb 
the  Mcditernmcan,  the  fleet  made  an  eflfort  to  keep  the  Ophir  in  v*ym- 
munication  with  Gibraltar  and  Malta  and  to  connect  with  Crete  in 
passing  after  leaving  Malta.  The  Press  reported  the  following  dispo- 
sition of  ships  for  that  purpose: 

The  Speedy  on  Mait^h  20  will  pnxv«l  from  Malta  to  a  telcRraph  station  halfwaj 
between  MaltA  and  Giljraltar  an<t  euunnuniuate  witli  the  niyal  niiiailron  by  wirekn 
t«le|^{ih  as  it  paxeex;  and  tlie  Spfeiiy  will  afterwanle  proceed  to  wireless  distaimnf 
the  TgM  and  (unvey  meteaK^  to  and  from  Malta  to  the  royal  sqnadran.  The  7W 
1b  to  be  VM  iuile«  from  Malta  e,t  8  a.  in.  on  March  24  and  lay  in  tlie  track  of  tJie  royal 
equadron  to  (»mu)uni(ste  ineieagefl,  thro[i);h  the  Speedy  and  Andrmneda.tathe  OfAir. 
The  TV'"'  ^'"  <^loHe  Malta  when  she  herself  getu  within  wireless  diDlance  of  Die  Andrv- 
meda  and  rt'tum  to  Sliema  inoorin^cs.  She  will  aft^rwardfl  prooeeil  to  u  |Htint  lod 
miles  from  Malta  on  the  tra4:k  to  Port  Said,  to  eommuniiate  lelegrania  to  the  ruiil 
squadron  after  inieing  that  point  on  its  way  from  Malta  to  Purt  Said, 

The  Sjirtdij,  ininiediately  aft«r  i-oalin;;  at  Malta,  will  proi'eeil  to  Crete  and  eomnm- 
nicatti  by  wireluut)  tel^ra])hy  with  tlie  royal  Hquadron  aH  it  pa8M«  ii^  the  nsual  track 
from  Malta  to  Port  Said.  The  S/ifdij,  wlieii  the  royal  squadron  itt  out  of  wirelea 
diatanee  ot  the  telegraph  station  in  Crete,  will  proi*e<l  with  all  possible  disptitrh  to 
Suakim  \n  coninniniiate  by  wireless  telegraphy  from  that  plaee  with  the  royal  squad- 

The  reports  coming  fi-om  the  use  of  wireless  telegraphy  by  the  ves- 
sels actrompanying  the  Oph'ir  were  that  (ximiimnication  was  lost  at 
times  and  sometimes  was  only  partial,  while  messages  wiei'e  mixed  and 
rendered  unintelligible  when  more  than  one  transmitter  was  worked 
at  a  time. 

The  Adiniraltj-  has  now  oidcrcd  that  wireless  outfits  bo  placed  on 
board  all  battleships  and  cruisers  attached  to  home  ports  and  the 
Meditermnean  fleet  and  on  all  vessels  fitted  out  for  the  reserve,  tnun- 
ing,  and  Channel  squadi-ons.  As  the  Admiralty  has  the  use  of  Mar- 
coni's improvements,  all  vessels  will  probably  be  fitted  with  tuned 
instniincntH. 

FRANCE. 

In  France  the  Popoff-Ducretet  apparatus  has  been  used  on  board 
ships  of  the  Mediterranean  an<l   northern  si{uadrons  and  at  light- 


POPOFF-DUCBETET  APPARATUS. 
The  aboT«  cut*  show  ths  tmumiUinf^  nedvinir,  «ad  Iforu  ■utomktBd  ivniifdiiif 
ppanliH.  iiilh  Iht  DonnecUgn.  ijnuvtaint  oT  tha  bdUriei,  •fannli,  ud  boun,  u 
vngfuLund  )tj  DacnUL  if*  i<  th«  BabmkDHF  oojl*.  /  th«  vibntipf  tBUrraplar, 
r  th«  hind  nunipulilar,  O  tha  ocilltUr,  Br  tbe  cnhanr,  fir'  >  nMillie  tulw, 
'  Uic  luloiniljc  Uppar  CPopoff  iTtutn),  R  Iht  aitj.  XO  tha  mil  of  titpa.  S  tha 
Dondar,  ud  PI  Iba  ^wtnanl  hn  <lw  bUtarla  in  Iha  UoiM  noMiliac  uppanM*. 
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houMes.  Communication  has  been  Hucceasfullj-  maintained  between 
shipH  and  between  Hhipu  and  light-houses  over  distances  of  45  to  50 
miies).  Lieutenant  Tissot  and  M.  Rochefort  have  made  great  progress 
in  developi_ng  wirele.ss  telegi-aphy  for  use  in  the  navy  and  have  made 
many  improvemcnta  in  the  apparatus. 

QEBMANY. 

The  Slaby-Arco  system  has  been  adopted  for  the  Gentian  navy. 
ProfesBor  Slaby  has  worked  with  the  object  of  giving  the  navy  an  effi- 
cient and  reliable  system,  and  a  leas  expensive  one  than  the  Marconi. 
The  results  of  his  experiments  have  been  very  interesting  and  very 
successful  in  solving  the  question  of  syntonic  and  multiplex  telegraphy. 
Some  of  the  vessels  have  already  been  supplied  with  outfits.  Light- 
houses have  also  been  equipped  and  shore  stations  installed,  which 
have  been  found  very  useful  for  pilots  and  for  navigation. 


In  addition  to  experiments  carried  on  by  Mr.  Marconi  on  board 
ships,  the  Italian  Government  has  been  investigating  the  project  of 
connecting  its  outlying  islands  with  the  mainland  by  wireless  teleg- 
raphy, with  the  object  of  substituting  this  system  for  submarine  cables. 


Japan  has  ordered  outfits  for  some  of  her  men-of-war,  and  has  also 
been  carrying  on  experiraente  on  shore  for  its  use  in  the  army.  She 
rettently  ordered  very  powei-ful  induction  coils  in  New  York  for  two 
of  her  ships,  with  which  she  expected  to  obtain  very  good  results  in 
long-distance  signaling. 

RUSSIA. 

Russia  has  been  very  active  in  carrying  on  experiments  in  wireless 
telegraphy  and  in  equipping  her  ships  and  stations  on  shore.  In 
November  of  last  year  it  was  reported  that  200  complete  Popoff 
instmnients  had  been  sent  to  Vladivostock  and  Port  Arthui',  for  use 
at  these  two  harbors,  stations  along  the  Korean  coast,  and  for  the 
vessels  in  Chinese  waters.  Mr.  Popotf  has  been  very  successful  in 
the  development  of  the  coherer,  and  his  system  has  been  adopted  for 
Government  service.  When  the  Oeiieral  Admiral  Apraxine  was  ashore 
on  the  coast  of  the  island  of  Hobland,  in  the  Gulf  of  Finland,  Mr. 
Popoff  was  intrusted  with  the  work  of  installing  two  wireless  teleg- 
raphy stations,  one  on  the  island  of  liohland  and  one  upon  one  of  the 
islands  in  the  neighborhood  of  Kotka,  29  miles  distant.  It  was  veiy 
important  for  the  work  of  salvage  to  keep  communication  between 
the  ship,  the  mainland,  and  the  ice  breaker  Ennack.  The  above 
stations  were  completed  in  January  and  were  continued  in  use  until 
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April,  when  the  s>hip  was  saved.  During  r  period  4>f  eighty-four  ixn 
440  telegranm  wei'e  exchanged;  the  longest  consisted  of  li)8  wonb. 
The  maaU  were  157  foet  in  height  and  that  at  Kotka  watt  in  the  niidrt 
of  a  wood.  The  temperature  ranged  from  10°  F.  to  —4"  F.  During 
snowstorms  and  in  all  kinds  of  weather  r^ular  communication  vu 
maintained,  with  the  exception  of  two  days  when  »ome  of  the  appa- 
ratus had  been  canned  away.  Soon  after  these  stations  bad  been 
erected  27  fishermen  were  carried  off  on  an  ice  ffoe.  A  message  to 
this  effect  vras  tran-smitted  from  Hohland  and  was  received  by  the 
Ennack  in  time  to  rescue  them.  One  of  the  Russian  infantry  regi- 
ments experimented  with  the  Popoff  syst«m  during  field  maneuvers 
and  obtained  very  good  i-esults.  The  great  drawback  experienced  id 
this  ciLse  was  the  weight  of  the  apparatus,  but  it  wa»  thought  possible 
to  make  great  improvements  by  u»ing  lighter  materialN. 


Wireless  telegraphy  has  been  receiving  some  attention  in  Spain- 
Experiments  are  Iteing  canied  on  with  a  system  invented  by  Colonel 
Cervera,  of  the  Spanish  engineers,  with  the  object  of  connecting  ber 
African  posse^^sions  and  the  Balearic  Inlands  with  the  mainland. 

SWEDEN. 

Experiments  with  wireless  telegraphy  for  use  in  the  navy  were  made 
last  summer  and  fall  in  the  Stockholm  Archipelago  between  launches 
and  stations  on  shore.  The  height  of  the  receiving  wire  on  the  launches 
could  not  be  made  more  that  76.74  feet;  but,  notwithstanding  this 
short  length,  messages  were  sent  I8.fi4  miles,  with  a  voltage  of  16  in  the 
primary  of  the  induction  <«il,  and  with  inlands  intervening.  A  Siemens 
and  Halske  apparatus  was  used,  the  coherer  differing  somewhat  from 
that  previously  used,  inasmuch  as  the  tube  inclosing  the  metal  tilings 
was  made  of  ci>ony  in  place  of  glass,  besides  which  the  distance  between 
the  pole  pieces  could  be  regulated  by  means  of  a  screw.  According 
to  later  reports  the  Swedish  admiralty  has  contracted  for  four  outfits 
for  shore  stations  and  for  apparatus  for  sevei-al  vessels  of  the  navy  on 
the  Slaby-Arco  system. 

SLABY-AKCXt    APPAKATUS. 

Of  the  exhibits  of  wireless  telegraphy  at  the  Paris  Exposition,  the 
moHt  intcrrsting  to  the  service  were  the  Slaby-Arco  and  Popoff- 
Ducretet,  owing  to  their  use  in  the  Gennan  and  French  navie-s.  In 
the  Slaby-Arco  system  the  usual  vertical  air-wire  is  replaced  by  a 
vertical  cage.  The  connection.^  of  the  transmitter  are  shown  in  fig.  1, 
where  J  is  a  40  or  50  centimeter  induction  coil  with  a  mercury  tur- 
bine contact  breaker,  connex^tod  to  a  direct  current  supply.  If  alter- 
nating current  is  available,  the  induction  coil  may  be  connected  to  it 
and  the  contact  breaker  di.spen.sed  with,  A  (condenser,  0,  is  charged 
from  the  secondary  of  the  induction  coil  and  diwharges  itself  through 


813 

the  8park  gap  F  and  to  earth  through  E,.  The  receiver  is  shown  in 
fig.  2,  where  S  is  the  air  cage,  R  the  relay,  F  the  coherer,  and  B  the 
battery.  When  the  resistance  of  the  coherer  has  been  reduced  by 
the  Hertzian  waves,  the  battery  circuit  is  completed  and  works  the 


relay  and  Morse  instrument.  The  advantages  claimed  for  thi.s  arrange- 
ment are  practical  Her\'iceahility,  prevention  of  danger  from  high 
pressure,  reduction  of  atmospheric  disturbances,  and  improvements 
in  the  automatic  interruption  of  the  coherer  circuit. 


MARCONI    APPARATUS. 


To  render  a  station  available  for  trunsmitting  and  receiving  signals 
with  one  air  wire,  Mr.  Marconi  has  used  the  key  shown  in  tig.  1.     a 


is  the  batteiy,  c  the  induction  coil,  e  the  bails  of  the  oscillator,  u  the 
air  wire,  d  the  resistance  coils  inserted  between  c  and  e,  and  M  the 
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receiving  apparatus,  incliidingthe  coherer  and  relays  for  working  tbp 
ret^'ording  inNtrumentH.  The  key  him  two  contacts,  A'  and  I?,  inHulated 
from  each  other.  The  figure  showa  the  key  in  the  position  to  onit 
waves,  h'  in  touching  h'  closes  the  circuit  of  the  battery  through  tlie 
primary  of  the  induction  coil  c.  When  the  key  is  left  to  ite  own 
weight,  the  long  arm  falls  and  brings  together  ^  and  ^,  the  latter 
being  connected  to  the  receiver  through  the  wire  M.  The  space  between 
ft"  and  ft*  must  Iw  large  to  prevent  s[mrking,  and  the  wire  conneetiog 
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the  rec'civor  with  tlic  key  should  be  inclosed  in  a  metal  tube  to  be  pro- 
tected againt^it  the  ai-tion  of  the  local  transmitter. 

On  April  7,  1!KH,  the  patents  upon  the  wireless  apparatus  shown  in 
figs.  2  and  3  were  issued  to  the  Marconi  Couipanj'.  In  this  arrange- 
ment two  aerial  conductoi-s  are  used  at  each  station  and  it  is  described 
as  wirelcisH  apparatus  intended  to  cooperate  selectively.  Tcsla  trans- 
formersare  used  to  furnish,  and  perhaps  also  to  re<:eivo,  the  signaling 
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Oflcillatory  impulRCs,  one.  end  of  one  winding  of  the  ti^nflfomiRr  being 
conne4-ted  to  a  vertical  comluctor  and  the  other  end  to  cartli.  The 
tmnttfortner  cir(^uita  are  tuned,  so  that  they  have  similar  (or  harmonic) 
oscillatory  periods,  one  of  the  circuits  of  each  tranBfonner  forming  a 
persistent  oijcillator  and  the  other  a  good  radiator  or  absorber  of 
electrical  oscillations.  It  will  be  seen  in  the  receiving  appaiutus  (fig.  3), 
that  the  secondary  is  broken  in  the  middle  or  wound  in  two  parts,  the 
inner  ends  being  connected  to  a  condenser  (C)  and  the  local  battery 
circuit,  which  includes  the  relay  working  the  receiving  instrument  (R), 
whilethe  outer  endsare  connected  to  the  coherer  (T).  The  vertical  con- 
ductor is  connected  to  earth  through  the  primary  of  the  transformer. 
In  the  transmitting  apparatus,  the  period  of  oscillations  of  the  verti- 
cal conductor  can  l)e  increased  by  introducing  turns,  or  decreased  by 
diminishing  their  number,  ov  by  introducing  a  condenser  in  the  series 
with  it.  The  condensei'  in  the  primary  circuit  is  constructed  in  such  a 
manner  en  to  render  it  possible  to  vary  its  capacity.  Mr.  MaiToni  has 
utated  that  he  found  that  when  using  coils  in  which  the  secondary 
winding  consists  of  one  layer  only,  best  results  are  obtained  when  the 
length  of  the  secondary  winding  is  approximately  equal  to  the  length 
of  the  aerial  conductor  at  the  transmitting  station. 

AUTOMATIC   REPEATERS. 

To  transmit  messages  over  great  distances,  Mr.  E.  Guarini  has  intro- 
duced automatic  repeaters,  whose  duty  consists  in  receiving  and,  at 
the  same  time,  sending  on  the  message  to  the  next  station.  In  the 
experiments  signals  were  sent  from  Brussels,  received  at  Malines,aad 
retransmitted  to  Antwerp.  The  accompanying  cut*),  taken  from  the 
KrieggtechnMcke  Zeiteckrift,  show  the  construction  of  a  repeating 
station. 

In  this  arrangement  the  primary  wire  of  the  induction  coil  B  is  con- 
nected with  one  pole  of  battery  S.  A  wave  arriving  renders  the 
coherer  conductive,  the  current  of  element  P  is  thereby  closed  and  the 
relay  R  is  made  to  fun<^tion.  The  primary  current  of  the  induction 
coil  B  and  the  circuits  of  the  relay  tapper  F  and  of  the  commutator  E 
are  closed,  and  the  spark  generator  O  is  inado  to  function.  When  the 
relay  tapper  strikes  gainst  the  coherer,  the  current  of  batterj-  P  is 
interrupted.  The  button  h  of  the  relay  leaves  the  contact  <f,  the  com- 
mutator and  the  spark  generator  O  cease  functioning  until  a  new  wave 
arrives,  and  so  on.  The  eloctro-magnet  E  has  been  thrown  into 
action  and  attracted  c",  whereby  the  connection  between  the  air-wire 
and  the  coherer  has  l>een  interrupted;  but  this  does  not  happen  until 
after  the  filings  of  the  coherer  have  accomplished  their  work,  and  it 
ceases  as  soon  as  the  filings  become  decohered;  for  the  three  devices 
R,  F,  and  E  are  well  regulated,  and  the  activity  of  F  causes  that  of  R 
and  E  to  cease. 
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Th<>  atvjve  itpparatiix  may  Ik*  used  aa  a  tran8iiiitt<'r,  reof  iver,  miH]^ 
ii'pcater,  and  roconiing  iPi)eat4'r.  In  these  ttases  the  presen<'e  of  in 
<ipcrator  in  n-qiiirwi  to  op»',rat«  kej"  M  introclu<'ed  for  that  purpose. 
Ill  addition,  a  pluff  Mwit<'hl)oard  C,  a  Morse  receiver  ?n,  and  aconnM- 
ing  pt&te  //  would  also  l>ec»>nie,  necessary  (Fig,  2).  From  tig.  '2  Ih 
•  manner  of  (M'.rforming  the  above  operations  can  be  seen. 

1.  Ah  tnin.smitter,  when  the  plug  in  the  switch  board  C  is  placed  in 
ho\c.f  and  the  key  M  depressed  in  long  and  short  movements  corrv- 
sjxtnding  to  the  Morse  signals; 

2,  As  receiver,  when  the  plug  is  in  hoie,/^; 

S.  As  reju'itter,  when  the  plug  is  placed  in  hole/^  and  the  kevM 
depressed  eontiiiuniisly; 


J^a.  I.f^f  f^^rsfuxZe^r^  ^retl'^.ZJ 


4.  As  recording  repeater,  when  the  plug  is  put  in  hole,/". 

The  EliTirii-iiii}  of  Miii-ch  -l-l  contains  a  description  of  (Juariiii!* 

Iat*'st  experiments  in  this  line.     Fig.  3  shows  the  arrangement  of  the 

rr|>eating  station,  and  is  deserDied  as  follows: 


Th('  rcin'iititii!  u|i]iurBtii 
lilil  ivceiviT.     Twi)  n.'lay! 

a  fraction  of  a  tiiilUiiu-ti- 
ictimdary  t^niiinalM  was  I 
25  rill.  B]>ark  coil   (1  <mii 


iiiclniieii  one  air-wire,  wn'inj!  eijualiy  for  the  transDiiBrr 
were  eiiiployeil,  as  wen  in  Hit!  ilii^frain.  The  relay  in  Ihe 
lely  !w^iiNitive,  the  clixtaixv  lietween  the  cuntaetH  being  bol 
,  anil  the  inuxiniuin  cnrrvnt  it  could  carry  througl)  tbe 
.-1  aniiieri'  at  30  volts.  On  tlie  other  hand,  for  workinji 
sjmrk  ji;h|)  whs  cniplovitl  in  the  ftctual  eici>eriinent)  3 
The  Kline  rt'Iay  wliich  cUm'.I  tlie  imhit^i.m-rail  eimlit 
•■en  till'  air-ttin>  urid  mhi'ri'r.     InsU'ad  of  eonntvlInK  Ihe 
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air-wire  directly  to  the  coherer,  however,  it  wee  connected  to  earth  through  the  pri- 
mary of  a  email  trsiiKfonner  with  a  glasa  core,  A  condeiuwr  vraa  added  in  eeriee 
with  the  secondary  of  this  transformer,  the  circuit  l>eiiig  completed  liy  the  coherer, 
and  the  uenal  coherer,  choking  coil,  relay,  and  battery  circuit  was  ma<le  up  tui  in  the 
diagram. 

The  coherer  <kui  incln«ed  in  a  metal  Ijoi,  and  a  Belf-indwtion  (-oil,  (miroiintled 
with  crumpled  tin  an<t  placeil  in  a  eecotul  metal  box,  protected  one  of  the  ironnectin^ 
wires  to  the  coil  of  the  second  relay.  The  other  end  uf  thiH  relay  coil,  an  well  afl  the 
metal  boxes  and  cnimpleii  tin,  were  earthed.  Thiw  eecrind  relay  was  platf  d  oulrade 
of  the  metal  Itox,     Its  tongue  was  divided  into  three  parln  hy  elxinite  plates.     One 


B  iQdiu-llon  aA\. 
i    InWrrupler. 
r  Swilchbwrd. 
p  ConnevUng  plstv 


F  Rfl«>-  likp|<Fr, 

r  Kt-xlMarivvx. 
r.  Sp«rk  Ri'n.Ti.u.i 


part  opened  and  closed  the  cin-uit  <.>(  the  iniluction  coil;  the  nei-inid  ronstttuled  the 
armature  of  the  coil,  and  the  third  served  to  break  and  clum-  tlie  ifnincclion  Ix'tween 
the  air  wire  and  the  coherer-transformer  a('(*'>nlinK  as  the  coil  circuit  waf  cliiseil  or 
open.  The  latter  portion  was  again  subdivideil,  ho  tliat  tlie  break  iicinirred  at  three 
contacts,  in  wriew,  intitead  of  by  a  eii^le  spark.  The  terminal  pillar  and  the  wire 
connecting  the  relay  contact  anil  the  cohere r-trans[r)nner  were  inwilateit  and  sur- 
roQndeil  by  an  eartheii  iron  pipe.  A  relay  of  the  t^iemens  type  wan  empl<iye<l,  with 
the  modificatiou  that  the  north  pole  was  i-onnecte<t  to  the  ('ore>>,  while  Ihe  south 
pole  wafl  insulated  from  Ihe  armature.     One-twenlieth  of  a  milliam{)C're  HiifHced  to 

M.  Guarini  had  also  coni'tructed  a  Hiiecial  form  of  coherer.     The  gap  between  ita 
electrodes  was  1  luni.,  and  was  cuiiiplelely  tilled  with  coarse  nickel  lilings  with  traces 
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of  silver.  A  vaiwum  wbb  employeil,  aa  uaual.  Aa  it  ie  easier  to  decohere  the  cobnn 
the  smaller  the  current  passing  through  it,  M.  Gnarini  introduced  a  reeielatiix  ia 
connertion  with  the  tapper  relay,  so  that  as  the  tapper  is  about  to  etrike  the  tnhei 
supplementary  rwirtance  of  2,000  ohms  is  introdnced  in  the  coherer  circuit 

The  repeater  worked  Muct-essfully  in  laboratory  experiments,  even 
when  the  air-wire  was  i^nncut^-d  to  the  coherer  through  the  intermedi- 


ary of  the  arinatuiv  of  an  eli^ctro-niaynctic  interrupter,  whose  ol)iect 
was  to  break  autoiiiatieally  the  eoniiet-tion  between  the  coherer  and 
the  air-wire  when  tho  latter  was  employed  for  radiating.  But  when 
used  for  long-distance  experiinentet  the  repeater  at  Malines  continued 
to  work  by  itself.  As  great  pre<-aiitions  had  been  taken  to  prevent 
the  sparks  from  infliierR-ing  the  coherer,  it  was  attributed  to  atmos- 
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pheric  electricity,  whii-h  Lieutenant  Ponwlet  proved  to  be  true  by 
experiments.  Finally  a  condenser  was  placed  in  parallel  with  the 
coherer  (fijj.  4),  and  it  worked  successfully.  This  armngement  was 
then  adopted  for  the  repeater. 

M.  Guarini  reported  that  before  removing  the  air-wires  of  the  above 
three  stations  he  made  experimentt^  on  the  employment  of  alternating 
curi-entii.  The  air-wire  on  the  tower  at  Antwerp  had  Ijecn  carried 
away  by  a  gale  and  hung  in  bends  and  kinks,  making  very  unfavor- 
al)le  conditions.  The  signals  transmitted  by  the  oscillator  were  not 
received  at  Malines,  but  all  signals  transmitted,  using  alternating  cur- 
rents, reached  the  relay  station  at  Malines  and  were  sent  on  to  Brus- 
sels.    At  Malines  the  repeater  includes  the  oscillator,  but  between  the 
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balls  there  is  a  gap  of  only  1  mm.  A  condenser  is  put  in  panillel 
with  the  two  balls,  as  in  fig.  5,  allowing  the  spark  gap  to  be  dimin- 
ished and  reducing  the  travel  of  the  armature  of  the  electro-m^tietic 
interrupter. 


[Al«l 


TUNKU   AND   KlTLTIl'I.E   SPARE   TKLEUKAPH 


I.  pmftsBor  Ht  111 


Spark  tel^^vphy  has  recently  found  practical  application  for  different  pur|>o8eH, 
The  navy  was  the  fiist  to  become  convinced  of  the  advantaKee  which  this  syxtem  of 
telegraphy  o&ere,  and  many  of  the  war  ebipa  of  Enf;land,  France,  Rueaia,  and  Ger- 
many have  already  been  equipped  with  the  new  apparatus.  The  enormoux  buoui 
which  the  English  Marconi  Company  demanded  for  the  use  of  its  devices  {it  was  a 
question  of  several  millione  for  each  country)  rendered  it  difficult  for  the  sea  powers, 
with  the  exception  of  England,  U>  acquire  Marconi's  invention.  This  circumstance 
was  a  spur  to  electriciane  iu  other  countrien  to  endeavor  to  amve  at  a  practiial  Byxt^m 
of  telegraphy  by  means  of  electric  waves,  the  po^ibillty  of  which  hud  l)een  demon- 
etrated,  by  other  technical  means. 
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A  demn-  nn  my  part  tii  make  spark  telegraphy  available  for  our  Navy  also  indnivd 
mu  to  work  mit  another  system.  Tog^tlier  with  niy  then  aanHtant,  Cuunt  Alto,  1 
tiD(i'(¥ilp<l  ill  finding  a  new  methcxl,  cin(«min);  which  I  made  a  report  to  the  6odtn 
of  Naval  An-hilc*^  at  tta  first  iwwiion  a  year  ago.  This  method  wae  perfected  tnb- 
nirally  by  the  (ieneral  RIectrir  Cnmi>any.  and  whh  Dnally  introduced  in  the  Genum 
navy.  For  about  a  year  it  ha8  lieen  In  operation  on  board  a  number  of  German  bit 
Bhi\v,  and  I  am  t>>lil  that  it  lias  prove<l  entirely  Mitisfact«ry. 

Bnt  HM  I  Htatwl  in  njy  lecture  a  year  ago,  our  common  studies  had  reeulted  in  > 
dinaiiiHiintnient,  at  l<>aiit  as  tar  as  1  was  ciini^med.  We  had  not  succeeded  in  fioduig 
anything  l>etter;  at  )>«<t  we  could  only  nhow  results  similar  to  thoeeofMarconi.  Vc 
had  to  consider  our  principal  endeavor,  which  H-as  to  effect  a  tuning  betwe«n  corre- 
itponding  apparatus  so  sh  to  render  it  po»ei>)le  to  tel^^raph  in  all  directions  without 
interference,  a  failure;  and  I  must  confess  that  only  a  ye«r  ago  T  expremed  m\^ 
somewhat  skeptically  as  to  the  iHWHibility  of  succeeding  in  such  an  endeavor.  Bat 
spark  telegraphy  doen  not  let  jfo  of  thoee  who  have  once  come  under  its  maffic  sprli. 
In  spite  of  the  former  diBapi)ointiiient  I  resumed  the  study  during  the  summer  of  tlte 
pret<ent  year,  this  tluie  with  better  success.  I  found  a  tew  new  phases  which  broo^t 
the  posiiibility  of  reliable  tuning  very  near.  Privy  Councilor  Sathenan  was  kind 
enough  to  have  the  new  niethodstested  with  the  resources  of  the  (»ble  work  Obmprti, 
under  the  competent  and  ingenious  supcn'ision  of  Count  Arco.  What  we  are  able  lo 
8h<)w  to-day  in  the  result  of  work  on  which  we  engaged  together  early  in  Octol>er,  is 
which  Count  Arco,  however,  has  hail  the  greater  share,  having  overcome  nuinerxB 
technical  difticnities. 

S [ HI rk  telegraphy  is  as  yet  the  darkest  and  most  difficult  chapter  of  electro-te^-hnin, 
e»<|>ei'ially  when  it  i-omes  to  following  the  processes  I)y  measurements  and  compiiU- 
tions.  But  I  will  try,  by  reference  to  analogous  mechanical  ideas  to  illustrate  tbe 
manner  in  which  the  problem  was  solved. 

We  owe  the  scientific  principles  of  s|>ark  telegraphy '  to  a  German  wientist,  Hein- 
rich  HertK,  whose  all  too  early  death  has  l>een  a  great  loss  to  erience.  His  researriM 
niove<l  in  a  sphere  far  remote  fnmi  the  possibility  of  practical  application.  To  him 
it  was  a  ([uestion  of  gaining  enlightenment  on  fundamental  conceptions  as  to  the 
nature  of  electric  phenomena.  If  we  are  toniay  permitted  to  harvest  the  fruit  of  hi« 
labor,  let  us  acknowledge  this  circumstance  with  a  profound  sense  of  gratitude,  and 
let  us,  in  our  turn,  make  a  ntanil  against  tbotw  who  value  science  only  in  so  far  atit 
brings  innnecliate  returns. 

Hertz  oijcfrtained  that  a  s[iark  upon  meeting  a  rectilinear  wire  causes  in  it  elediic 
vibratious,  which  are  projia^teil  through  space  in  regular  wave  moUon  with  Q» 
rajiidity  of  light,  and  tliat  in  their  turn  they  produce  in  otlier  conductors  whicb  ther 
nject  oil  tlieir  way  electric  phenomena,  acci>mpanied  by  the  formation  of  sparks. 
Since  then  we  have  foiinil  means  for  increasing  these  effects  to  such  a  degree  thil 
they  i«n  \m  discerned  without  the  scientist's  lenses.  An  experiment  will  illustnle 
this.  Into  a  wire  streU-hed  across  here  I  will  conduct  the  vibrations  of  a  spait 
cM-itj-d  by  a  small  Ruhmkorff  (roil.  From  a  second  wire  stretched  parallel  to  the 
first  at  a  distanct'  of  1  meter,  and  having  not  the  least  metallic  connection  with  it, 
we  i-an  draw  s|arks  4  to  5  (rm.  loi^.  In  the  dark  we  shall  see  that  both  wires  are 
equally  luminous.  The  strict  law  upon  which  this  phenomenon  is  based  has  been 
cU'arly  cxplaim-d  by  Hertz.  The  technologist  has  done  nothing  but  find  the  means 
for  materially  increasing  this  effect. 


■  Thi^  eleclrlc- npitrli  Ix  the  characti'riirtlf  leelure  of  the  new  nyMem  of  lelegmpbjr.  So  far  it  bat  mil 
Mvn  piiivlblf  lo  creHle.  by  anytbinK  but  Ilie  H|>Brk,  electric  rwdliallons  of  the  mksoilwte  reqnlnd. 
the  term  -spftrli  ii-lef{raphy,"  Ihetcfore,  npiieani  enlintiy  proper.  The  Wrni  '■■■vo  taleKimphf," 
wbirli  ha»  Also  Ixvii  HiiKKi'neil.  in  unKlenilHc  and  nut  riiwrlpilvc  o[  the  lutiire  oi  the  nwUer,  daoc 
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The  electric  ptienoiiianon  in  these  wires  b  one  of  OBcJlUtion.  The  electric  voltage 
ire  liave  noticed  is  sn  alternating  voltage  which  pulratefl  five  million  times  a  second 
between  'tie  maximoni  positive  and  n^ative  values.  Alternating  voltages  of  such 
enormous  frequency  are  harrolees  to  the  hnman  body.  They  reliound  ineffectually 
from  the  sluggish  nerves.  If  tbey  pulsated  a  few  hundred  thousaJid  times  more 
slowly,  I  should  not  have  dared  the  contact. 

But  the  alternating  voltages  are  not  distributed  equally  over  the  whole  length  of 
the  wire.  In  order  to  render  them  visible,  I  have  caused  them  to  affect  sensitive 
platee.  The  developed  picture  showa  plainly  an  increased  effect  from  the  spark  gap 
to  the  free  end  of  the  wire. 

This  fact  Bi^jgests  an  examination  of  an  analt^oiis  mechanical  phenomenon.  If 
we  fasten  one  end  of  a  straight  steel  wire  in  a  vise  and  cause  tiie  free  end  to  vibrate, 
(3ecillations  of  a  similar  character  will  take  place.  The  vertical  distance  to  which 
the  oseillationa  extend,  called  amplitudes,  are  greatest  at  the  free  end.  Exactly  the 
same  thing  occurs  here,  if  we  consider  electric  alternating  voltages  analogous  to 
these  mechanical  amplitudes.  The  transmission,  aim,  of  the  effect  to  a  second  wire 
by  wave  motion  may  be  illustrated  by  this  mechanical  process.  If  I  l)enil  a  steel 
wire  at  a  right  angle,  with  sides  of  equal  length,  and  make  the  angle  fast,  every 
vibration  of  one  end  of  the  wire  will  be  transmitted  to  the  other.  The  vibrations 
pass  throi^h  the  fixed  point,  which  thus  liecomes  the  node  of  the  oscillations,  while 
the  point  where  the  extent  of  the  oscillations  is  greatest  is  a  potential  loop. 

In  order  to  make  the  experiment  successful,  however,  the  node  of  oecillatioDS 
should  not  be  held  aheolutely  tight,  but  should  admit  of  slight  vibrations.  The  fre- 
quency of  the  oecillations  of  the  node  must  be  such,  however,  as  to  correspond  to 
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the  oscillations  of  the  steel  wire  to  which  the  movenieiit  is  tii  be  tnuiemitted.  It  is 
obvious  that  these  conditions  are  best  fulfilled  when  the  two  sides  are  of  equal  lengtli. 

The  movement  transmitted  to  the  second  side  of  the  auglc  can  be  caused  to  go  on. 
If  we  take  a  steel  wire  six  times  as  long  as  the  free  side  of  the  angle  and  betid  it  in 
two  places  at  right  angles,  as  shown  in  figure  1,  the  potential  loop  2  will  be  communi- 
cated to  the  prolongation  of  the  wire  and  form  at  3  another  node,  and  at  4  again  a 
potential  loop.  From  here  the  movement  is  finally  transmitted  through  the  nodal 
point  5  to  the  vertii^il  wire  b,  A  short  time  after  we  have  set  a  to  oscillating  we 
Bhall  perceive  eza<:tly  the  same  motion  at  b.  The  transmission  takes  pla<-e  by  means 
of  so-called  stationar}-  waves  in  the  Gonne<-ting  steel  wire.  The  whole  length,  com- 
prising a  wave  mountain  and  a  wave  valley,  is  called  the  wave  length.  We  at  once 
recognize  the  proper  conditions.  The  length  of  the  wire  swinging  free  must  l)e  one- 
fourth  of  a  wave  length. 

We  find  exactly  corresponding  conditions  in  the  electrical  process.  The  electric 
oscillations  which  we  produce  in  a  vertical  wire  n,  by  causing  a  spark  to  jump  over 
at  the  lower  end,  format  the  upper  end  a  potential  loopot  oscillations,  the  frequency 
of  which  is  determined  by  the  length  of  the  wire.  These  oscillations  are  communi- 
cated to  on  elastic  medium,  the  ether,  which  t^^ther  with  the  air  fills  the  space. 
They  are  propagated  through  it  with  the  rapidity  of  light  in  tiie  fonn  of  a  wave,  the 
length  of  which  is  exactly  four  times  that  of  the  electrically  oecillating  wire.  We 
can  determine  it  accurately  to  a  (vntitneter. 

II  the«e  waves  meet  another  wire  b  at  any  distance,  they  cause  it  in  its  turn  to 
oscillate  electrically.     The  oscillations  will  be  strongest  when  the  oscillations  of  the 
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wire  itself  correspuniiN  Ui  tlie  fre<]iiency  o(  the  waves;  that  18,  if  Hn  )en^h  is  ex»rtl7 
a  fourth  of  a  wave  lenjrth  ami  when  the  lower  end  is  a  potential  nixle.  Both  I'midh 
tionB  we  can  alwayx  Ratixfy,  ainw  we  <'an  control  the  length  of  the  wire  and  pvf  to 
the  lower  end  a.  le-ni  potential  hy  larryinic  it  into  the  earth,  thiu  making  it  a,  unit. 

Spark  tel^raphy  would  ))e  crimpiete  if  we  had  a  ineuu  for  rendering  perceptible 
the  alternating  voltagt^  proilut^l  in  the  tiecondary  wirv. 

We  shall  hardly  be  alile  to  produce  a  vixible  Riiark  by  the  approach  of  a  metailk' 
object,  M  we  did  in  the  experiment  a  while  apt,  because  the  effect  varies  inveiwlv 
ae  the  distance.  If  at  1  meter  (3.28  feet)  distant^  we  had  a  apark  4  cm.  (1.57  ini 
loi^,  we  could,  at  100  km,  (62,1  milra)  distance,  at  beet  experrt  a  spark  four  trn- 
thnuaandthe  of  a  millimeter  long.  That  would  not  («  sufficient  for  the  slronieM 
glawes.  Moreover,  the  oliserver  woald  have  to  take  his  station  on  a  lofty  seat  at  ibr 
top  of  the  wire. 

To  establish  the  pretience  of  such  infinitesimal  voltages  other  means  iniii4  he 
rvsorted  to.  The  mo«t  i«n«itive  of  thei«  is  the  Branly  tube.  It  in  filleii  with  n>rti) 
lilingH  anil  oHern,  when  the  filing  are  thrown  in  loonely,  an  extremely  high  rM*- 
ance  to  an  electric  i^rrent.  But  when  expoaeil  to  an  electric  voltage,  infinitf'nniil 
ffiarks,  invidble  U>  the  nakeil  eye,  jump  from  one  particle  of  the  filings  to  the  neil 
and,  by  coudenHation  of  the  metal  vapors,  form  bridges,  so  that  the  electric  eurrrnl 
can  paee  through  the  tulie.  The  slightest  vibration  causes  the  hridf!C«  to  fall  ilrnm 
anil  at  once  restores  the  high  resictance.  With  the  ends  of  the  tul>e  a  galvanic  elr- 
ment  is  connected,  and  into  the  circuit  thus  formed  iBintroduce<l  an  electric  signaling 
apparatuB.  When  one  end  of  the  tube  is  expoced  t*»  an  ele<'tric  voltage  the  <^rrait 
cloeeti  in  the  manner  indicated  and  the  signaling  apjnratus  makes  a  visible  or  audi- 
ble signal.  We  will  call  this  tube  a  "  fritter,"  sini^  in  ti^hnology  the  partial  fiudng 
together  of  loose  substances  is  designated  as  a  fritting  procctv. 

The  question  now  arises,  To  which  part  of  the  receiving  wire  shall  we  connect  the 
fritter  (coherer)?  Obviously  where  the  alternating  voltage  is  a  masiroum.  If  we 
connect  the  lower  end  of  the  receiving  wire  to  earth,  a  node  of  electric  volta^  will 
lie  farmed  there,  as  previously  xhown,  im  that  the  effects  can  tie  but  very  Hnjall.  Ii 
would  be  best  to  make  the  connection  at  the  top;  but  that  is  precluded  by  the 
inaccewibility  of  that  point. 

Hitherto  the  following  methml  ba^  been  invariably  pureueil:  The  receiving  wire 
was  siuiieniled  insulateil.  To  its  lower  end  was  necureil  the  fritter,  the  other  pi>le  of 
which  was  ciinnecte*!  to  earth.  Measurements  have  shown  tliat  the  capacity  of  the 
fritter  is  so  great  that  the  lower  end  of  the  wire  maybe  coniridered  practically  a  node 
for  the  electric  owillationa  receiveil  by  tlie  air-wire.  No  noteworthy  vollage«  I'ao 
form  there.  But  as  the  effect  de|iends  exclusively  on  the  voltage  affecting  the  frit- 
ter, the  usual  arrangement  is  wnmg  in  principle.  It  does  not  admit  of  the  utilization 
of  the  maximum  [lotentials  which  occur  in  the  rei^iving  wire.  If  this  arrangement 
has  nevertheless  f^ven  results,  it  is  due  merely  to  the  circumstance  that  the  length 
of  the  receiving  wire  does  nut  always  correspond  exactly  to  a  fourth  of  a  wave  length 
and  that  the  sending  apparatus,  outsideof  the  primary  waves,  sends  out  also  parasitic 
secondary  waves  which  at  the  lower  end  of  the  receiving  wire  permit  the  fomialjon 
of  insular  small  voltages.  To  this  circumstance  must  also  lie  traced  the  frequently 
unreliable,  apparently  capricious  Iwhavior  which  has  hitherto  marked  the  receiver. 
Kvcn  though  the  installation  had  been  carried  ont  systematically  according  to  pre- 
vailing ideas,  one  could  not  always  feel  quite  sure  of  success.  Thus  the  e»ential 
feature  of  a  tet^lmically  si-rviceahle  apjiaratus  was  lai^king.  The  receiver  hitherto 
use<l  nsiembles  a  human  ear  which  hears,  insleail  of  the  pure  fundamental  tone  of 
an  instrument,  only  incidental  se<nndary  sounds  and  overtones. 

But  what  is  the  proper  arrangement?  Our  mei-hanical  illustration  indicates  it 
clearly.     By  direct  earthing  of  the  receiving  wire  we  must  form  a  reliable  polentid 
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ii™)t  and  L-onduct  throi^h  it  tlie  wavw  ivivivccl.  A  wire  joined  at  ttie  noila)  point, 
of  thd  saiiiP  length  afl  tlie  rw^eiving  wire,  imiiiufii'M  at  itH  free  end  h  [lot^ntial  loop  of 
the  Btiine  magnitude  as  that  of  the  free  upper  end  of  the  wire,  Ixit  it  has  the  advan- 
tage of  ain-etuibility.  It  is  not  necessary  to  t'oiidnct  the  prolonging  wire  in  a  straight 
line.  It  may  be  wound  on  one  of  tlioee  large  Rpools  of  whii-h  you  see  t«veral  in 
thin  liall.  It  has  thereby  liecome  poetnble  to  in<Tease  to  a  snrjirising  decree  the, 
aircurat^-  and  reliability  of  signaling.  Thin  is  the  (juinteMieni^  of  the  invention 
whieli  I  wish  to  show  you  to-ilay. 

But  this  arrangement  admits  of  still  more.  "It  renders  it  possible  to  utilize  as 
rtt.'eiving  wires  for  spark  telegraphy  iTonductors  which  already  exist,  such  as  light- 
ning rods,  flag  poles,  and  iron  ships'  masts.  The  telegrams  which  we  shall  reeeive 
here  shortly  were  collected  at  the  lightning  roil  on  the  smokestack  of  the  Eiei-tric 
Centmf  Station,  and  alt  we  had  to  do  was  to  l»ul  a  wire  of  a  certain  length  from  the 
t^rthing  point  of  the  lightning  nxl  to  our  ajijiaratus  in  this  liall.  The  eeonomie  and 
U^'hnical  importance  of  this  circumstance  is  obvious.  It  ojiens  n  wide  field  for  the 
employment  <if  spark  telegra|ihy  in  cities. 

Until  now  Buch  general  ajiplicatinn  of  the  system  isinld  not  l)e  seriously  considered, 
l>ecautie  there  was  great  imiwrfection  inherent  in  spark  teh-graphy  as  hitherto  used, 
it  was  not  possible  to  tiuie  two  stations  in  such  manner  as  to  enable  them  to  corre- 
H]x>nd  with  each  other  without  int«'rference  from  other  stations.  .\11  electric  waves 
{lassing  through  apace  infallibly  affect«<l  every  receiving  apparatus  within  their 
spln're.  Privacy  of  <frreepondence  was  therefore  iitipussihie.  When  our  war  ships, 
enuiptied  with  the  older  api«ratus,  were  apiMwaching  the  harlwr  of  Shanghai,  they 
ruceiveil,  several  miles  ofi  the  romislead,  the  spark  tel^rams  which  the  English 
war  ships  stationed  there  were  exchanging  with  each  other. 

The  question  of  tuning  may  now  be  considered  solve<l.  According  to  a  i-ommuni- 
ciition  from  Professor  Fleming  in  the  Royal  Institution,  Marconi  is  said  to  have 
s<ilve<l  it;  but  for  the  present  he  wishes  Ui  keep  the  manner  of  the  solution  set-ret. 

The  solution  which  we  have  arrived  at  is  based  on  the  arrangement  referred  to. 
I  can  indif^te  the  quinteasence  of  the  niatler  in  a  few  words.  Two  corresponding 
stations  work  with  wave  lengths  agree<i  upon,  wave  lengths  lieing  capalile  of  the 
greatest  diveraity.  I  shall  explain  later  by  what  means  we  produce  them  at  the 
sending  station.  How  can  a  receiving  apparatus  1>e  arranged  so  that  it  will  respond 
only  to  one  kind  of  waves  of  a  length  a^reeil  upon?  One  method  is  at  once  appar- 
ent. If  we  make  the  receiving  wire  the  length  of  a  fourth  of  a  wave  length,  or  an 
uneven  multiple  thereof,  all  other  waves,  as  to  which  the  earthing  point  is  no  [loten- 
tial  node,  will  infallibly  travel  into  the  earth.  They  will  not  reach  the  receiving 
station  at  all;  it  has  been  rendennl  immune  to  them.  We  may  also  say,  to  use 
another  figure,  that  we  sift  or  filter  the  waves. 

This  method  insures  iniinunity  from  disturliance  and  privacy  <)f  correspimdence 
vtfith  one  other  station.  But  simultaneous  correspondence  with  several  stations 
would  still  remain  impossible,  (or  we  are  confined,  as  far  as  the  wave  length  is  con- 
cerned, to  our  lightning  rod  or  ship's  mast;  we  can  not  lengthen  or  shorten  it,  as 
eireumstances  may  require. 

A  happy  property  of  electric  waves  has  maile  possible  the  solution  of  this  problem 
also.  For  waves  which  are  exactly  four  times  as  long  as  the  receiving  wire,  the 
earthii^;  point  is  a  pure  potential  node,  although  very  insignificant  differen<'es  of 
potential  are  jKissible  and  even  beneticiai,  as  I  have  previously  demonstrated.  If 
the  prolonging  wire  is  exactly  ol  the  same  length  as  the  receiving  wire,  ait  waves  of 
different  lengths  travel  into  the  earth  at  the  nodal  point.  But  we  can  force  such 
waves  also  U>  travel  into  the  prolonging  wire  if  we  make  the  total  length  of  the  wire, 
that  is  to  say,  the  receiving  wire  plus  the  prolonging  wire,  equal  tixme-half  the  wave 
lei^th.    The  earthing  point  is  then  no  longer  a  pure  node,  but  allows  the  waves  to 


pAflH  throiiKli  aInioHt  undiminiBlied,  that  ie,  only  Uiie  special  kind  of  waves  and  iw 
otherK.  FiKiinn  will  perlia|w  render  this  clearer.  If  we  wish,  with  a  ligthning  rod 
40  meters  (131. a  feet)  high,  to  receive  waves  whose  length  is  not  4  x  40  or  19) 
met«ni  (524.9  feet),  but,  say,  200  inetera  (65fl.2  feet),  the  whole  wire  length  iiiuat  he 
100  meters  {32H.\  feet);  that  is  ti>  say,  we  miwt  join  to  the  lightning  rod  of  40  metcn 
(1.11.2  feet)  another  wire  length  of  60  met^re  (196.8  feet). 

This  simple  expedient  enables  us,  to  quite  a  oonsiderable  extent,  to  fit  a  reveivtD| 
station  for  the  reception  of  different  wave  lengths.  It  will  only  be  necemary  to  h«v« 
on  tiand  a  Huffirient  supply  of  thoee  large  spoolo,  and  to  set  up  a  number  of  receiving 
apjiariktiiH  <v>rm<p<inding  to  the  number  of  stations  with  which  it  is  desired  to  cone- 
spend.  For  the  sifting  of  the  waves  is  accomplished  in  such  a  reliable  and  end 
manner  that  we  can  receive  simultaneously,  even  with  one  and  the  same  air  win, 
telE^i^aiiis  arriving  from  entirely  different  diret-tions  and  distances. 

Itiit  the  engineer  Is  accustomed  to  work  with  a  coefficient  of  safety.  In  this  dw, 
also,  we  have  enileavored  to  insure  the  reception  of  signals  by  increasing  the  precinni 
and  intensifying  thee&ect.  This  is  dune  by  means  of  a  little  apparatus  of  reniarkaltk 
slni|ilidty,  whicli  I  may  say  1  uame  upon  accidentally  in  my  studies,  Jjut  the  aitiio 
of  which  was  a  surprise  to  me.  This  apparatiix,  in  its  simplest  form,  i-onBisbi  of  i 
coil  of  a  i-crtain  form  anil  method  of  winding  ilejiending  upon  the  wave  length.  II 
has  the  pn)[>erty  of  dhninishing  the  speed  of  an  ele<'tric  impulse,  from  which  rcsolu 
a  material  increase  of  voltage,  and  I  am  tlierefore  inclined  tocall  theapparatuH.  whirh 
as  far  ax  1  know  is  new,  a  multiplier.  It  is  not  ti>  be  confounded  with  a  transfnmier. 
for  it  haH  no  secondary  winding.  1  can  explain  the  efiect  of  the  multiplier  by  anal(«; 
U}  an  acoustics  proo^ss.  I  have  here  a  tuning  fork,  whitli  I  set  to  oeciIla.ting  )ij 
strikiuK  against  it  with  a  hammer.  It  sounds  acoustically,  as  the  air  wire  aounik 
electrically,  when  struck  by  ether  waves.  But  the  tone  emitted  is  weak,  and  soon 
dies  away.  It  is  deafeneil  to  a  conuderable  extent.  This  is  due  to  the  resistaiKe 
which  the  imdllating  tines  of  the  tuning  fork  have  to  overcome.  But  we  paasetti* 
means  for  increasing  the  oscillations  materially,  and  prolonf^ng  their  duration;  th«t 
is  the  sounding  iKianl.  If  I  bring  the  oscillating  tuning  fork  into  contact  witli  it,  Ihr 
sound  becomes  louder  and  lasts  longer.  We  transfer  the  acoustic  oecillations  to 
another  medium,  whiuh  poHtesses  leas  deafening  effect  and  increases  the  amplitude 
of  the  oscillations. 

What  the  sounding  l>oard  does  for  a  tnie  Stnulivari,  the  uraltiplier  does  for  spark 
telegrajihy;  it  renders  the  Mgnals  stronger  and  purer. 

If  weconne«:tsuchH  tuned  multiplier  coil  Iwtweenthe  jirolongation  of  the  receiving 
wire  and  the  fritter,  we  obtain  higlier  voltages  at  the  fritter,  thus  iiicreanng  the  cer 
tiunly  of  ai^tuation.  Besides  increasing  the  Intensity,  the  multiplier  also  effectM 
anolherMifting,  for  it  allows  only  thoee  waves  to  [lass  for  which  it  is  tuned;  all  othem, 
either  longer  ori<horter,  are  rellecteil  by  the  coil,  in  (Sse  the  imperfect  potential  nod« 
al  tlie  i-arthing  (mint  han  allowed  them  to  |ass  through.  The  multiplier  coil  refuses 
tlieni  admittance,  so  to  Mjmik,  to  the  fritter. 

(\n  exiH^riment  introiluceil  demonstratvcl  that  a  sjiark  of  I  centimeter  (.:W4  in<:hl 
length,  drawn  fn)m  a  wire  filled  with  ele<'tric  oscillations,  was  increased  to  10  (»nti- 
meti'rs  {HM  inches)  by  the  introiluclJon  of  the  nmlti|ilier.  The  terminal  of  the  mul- 
tiplier wire  Hhowetl  far  visible  radiation,  which  could  Im  matle  to  disappear  suddenly 
by  merely  approaching  a  hand  to  the  coil. ) 

There  remains  ti)  explain  by  what  means  ele<!tric  waves  of  definite  and  agreed 
length  are  <'reateil  at  the  sending  station. 

We  uw  for  thi»  jiurpoae  a  moililicatjon  of  the  apparatus  which  I  described  a  year 
ago  and  which  has  since  been  used  in  our  navy. 

The  prin<-iple  from  which  we  sCart^il  on  this  )>oint  was  that  spark  telegraphy  is  an 
electric  transniission  of  power.     Aside  from  the  coneideratioa  of  the  d^;ree  of  effect, 
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the  preferable  sending  station  will  be  that  at  whii^h  the  greatest  poemble  electric 
energy  can  be  converted  into  the  oedllating  form.  To  this  effect  not  only  high  voltage 
is  expedient,  hnt  alHO  a  large  quantity  of  electricity.  This  we  generate  by  using, 
instead  of  a  single  insulated  wire,  an  earthed  transmitting  loop  (tig.  2)  which  contaiiix 
a  condenser,  K,  in  order  to  increase  the  quantity  of  electricity.  Our  condenser  Ih  in 
the  shape  of  the  well-known  Leydon  jars.  For  charging  these  we  use  the  whole 
loop  closed  through  the  earth,  while  for  the  discharging  process,  which  b^na  with 
the  starting  of  the  spark  and  creates  those  ele^^trie  oscillations  which  are  alone  effec- 
tive for  long-distance  work,  we  use  only  the  first  vertical  I'onductor  KG.  To  pre- 
vent these  Oflcillatdona  from  pasmng  into  the  shunt  to  earth,  we  ironnect  at  the  upper 
terminal  of  the  condnctor  a  very  differently  tune<1  coil,  CD,  of  great  electric  inertia, 
I  have  already  <Ieinonstrated  that  such  a  coil  acte  as  a  barrier — as  a  wall,  so  to  speak— 
from  which  the  rapid  oscillations  rebound,  that  i'e  to  Ray,  are  reflected.  The  dis- 
tance effects  can  then  proceed  solely  from  the  first  vertical  wire  and  will  not  lie  dis- 
turbed by  possible  counter  effects  of  the  second  vertical  conductor  DE.  The  length 
of  the  electric  waves  proceeding  from  such  a  transmitter  ir  determined  from  the 
length  of  the  wires  and  the  capacity  of  the  condenser.  But  we  can  change  them  at 
will  by  the  introduction  intothecircuit  of  tuned  coils,  whose  inertia  efiect  diminishes 
the  frequency  i)f  the  oecillations.  But  to  each  frequency  correnjMinds  an  exactly 
couiptited  wave  length. 


1X3.  t 

In  how  far  we  have  succeeded  with  the  devices  described  in  arriving  at  undisturbed 
multiple  telegraphy  will  be  seen  from  the  experiment  which  we  are  about  to  conduct. 

Theee  two  sets  of  receiving  apparatus  are  connected  to  one  and  tlic  same  lightning 
rod  on  the  smokestack  of  the  Electric  Central  Station  Schiffbniurdumm.  According 
to  hitherto  prevailing  ideas,  this  arrangement  ix  tbe  moat  unfavorable  one  iX)nceiv- 
able.  And  indee<l,  there  can  be  no  doubt  but  tliat  a  great  part  of  the  oscillating 
energy  arriving  travels  into  the  smokestack  and  is  coniiucted  to  earth  anil  lost.  But 
the  small  portion  which  fails  upon  the  top  of  the  lightning  rod  is  quite  sufficient  to 
secure  reliable  Hgnals.  From  two  different  transmitting  stations  telegrams  will  t>e 
sent  out  simultaneously.  One  of  the  stations  is  in  my  laboratory  in  the  Technical 
High  School,  at  Charlottooburg,  about  4  kilometers  (1!.48  miles)  distant.  The  send- 
ing wire  there  is  conducted  through  the  window  to  the  top  of  the  |Mile  10  meters 
(52.40  feet)  high  on  the  roof  of  the  building.  The  window  fates  west,  so  that  the 
great  asemblage  of  High  School  baildinge  lies  directly  in  the  way  of  the  rays.  Only 
from  the  short  length  of  wire  which  is  above  the  roof  can  electric  waves  be  sent 
here.  The  other  station  is  in  Schonweide  at  the  cahXe  work  Oberxprft,  14  kilonietera 
(8.7  miles)  distant.  The  sending  wire  there  is  susi)eud<xl  between  two  smoke- 
stacks. The  electric  waves  have  lo  pass  over  Berlin  in  its  greatest  extent  from  south- 
east to  northwest;  numerous  high  stnokestscks,  spires,  and  lioune  gables  are  in  the 
way  of  the  waves  and  attenuate  their  intensity. 

We  will  first  call  up  Charlottenburg  and  correspond  with  that  Hiation  alone,  then 
with  Schonweide,  and  finally  receive  telegiains  from  both  stations  siinulUuieously. 


(The  experiment  Bhowed  entirely  loultlee,  Himultaneoiu!  correepoadenra  at  the 
rat«  of  72  lettera  a  minute.  Below  \n  a  phot<%raph  (Qg.  3)  of  two  telegranu  reivivtd 
eimnltaneously.) 
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Sinoe  the  <lelivery  ol  my  le<'(iire  I  have  Ixfii  ankeil  by  wveral  eolleagoefl  ae  tn  the 
path  by  which  I  arriveil  at  the  M)liitJi>n  nlnteil.  Of  coiiixe  it  was  not  through  the 
me('hatii<-al  analogieH  of  which  1  niaile  iwe  iluriDK  the  lecture.  The  Holution  m 
foimd  liy  a  purely  theoretii'ul  iiiethiiil  uni)  ccinAniieil  liy  tedioUH  nieaHurenienti  tt 
f  {HH-iul  ex|>eriiiifnlal  apparatuH  in  my  lalHiratijry.  I  shall  ha.ve  to  refer  a  report  in 
the><(!  ref>ean;he8  t<i  a  mun'  fij>)H>rtiine  time,  Ixit  in  (he  followintr  I  will  hriefly  fMH 
the  i-iinnte  purxileil. 

The  theory  of  the  tmiii'mitter  in  njiark  t<'l<^nii|'hy  leailx  to  the  iliffer«iilial  eijiuuini 

ill  which  K„  l,„  aixl  C,  <  renistaiK'e. 
length  of  the  wire,  anil  j'  n>]iTi>t<cii 
The  tiohitioii  Kivi«  the  ei|aationH 

T  =  4^/UL, 
in  whioh  A  is  a  i-onstaiiti  /  th«  lenfcth  of  the  wire;  R,  I^  and  C  are  the  valna' 
apiilii-ahle  Ut  tlie  whole  (imrm-  of  oscillationi';  „  iii  the  frequenry  of  the  electrk 
oec illation)'.  The  n>i>iilt  of  the  term  ^cl.  "*  '''"  value  /  when  C  ix applied  toele<-tn> 
tdatie  anil  I.  tn  eliH'tro-nia)!neli<-  niiiu<iiremeiit,  with  wires  of  Home  lenjrth  xui-h  aii  will 
alone  lie  iimhI  in  iirtwlio',  ami  leailR  t^i  a  wave  lenfrth  A  ^  n.  The  ilifferenee  <il 
jMitentiHl  [ler  unit  Icntrth  of  win:  will  Ui^ome 

Thcw  fornuilie  Mhow  that  the  wave  len(!lliH  ereatwl  are  equal  to  four  tiiuen  the  wire 
leii^rth  aixl  that  the  alternatinj;  viiltages  oerurrintc  in  thii  wire  follow  a  simple  hu- 
nioni<:  law.  At  the  free  enil  of  the  wire  a  potential  loop  x»  slwayH  formeit,  ami  at  the 
Hjiark  gB|i  a  ]ioteiitial  nixle.  This  I  foun<l  i'onfirme<l  when  I  eauaed  the  railiatiun 
proceeding  from  the  wire  to  affeet  photflifiraiphir  platen  in  the  dark.  I  plaeeil  Iht 
plateH  clow  liehinil  the  wireH  so  that  the  lallcr  touched  the  eetiMtive  surfaces.  The 
develoi>e<l  iiiclures  show  a  rtyiilar  incn-aiv  of  the  vollaKes  tiiward  thefree  end  of  tbe 
wire  and  pNtHblii<ii  the  prt^i'iux;  of  etutionary  ele<'tri<t  oscillatioiiB. 

But  the  Hiniple  n'lation  Ix'tween  wave  len^ith  and  wire  length  applies  only  when 
tlie  change  in  the  caiwcity  of  the  wire  oi'casioneii  hy  the  proximity  of  the  esrth  is 
left  out  <if  thp  (jueflion.  Kven  a  clight  alope  of  the  wire  toward  the  earth  cau.-eai 
greal  alteration  in  its  capm-ity,  an<l  heni-e  material  hi<Teatie  of  the  wave  Ipnurth.  For 
this  reanon  the  earthing  of  the  siiarkgapaiiiuiref  the  utimiet  importance  as  far  an  the 
tiunpmitter  in  eoncerntil.     Ther<e  eomplicaled  I'ondilionii  oui  1>e  fully  explained  iinl^ 

'til  the  aid  of  exiierimental  material,  whicJi  C-ount  Arco  haa  In  the  meantime  col- 


lected  in  icreat  abundaii(«.  But  for  the  Biatementa  referring  to  my  Uborotory 
researches  and  ahort'wim  lengths,  the  above  mentioneil  Bimple  relation  may  b« 
safely  adhered  to. 

If  the  radiation  proueedinK  from  a  rectilinear  wire  ie  cauaed  to  act  upon  another 
parallel  wire  of  equal  length,  at  some  diataiu^e,  there  will  be  excited  in  the  latter  also 
alternating  voltages,  followingtheaanie  harmonic  law,  as  soon  aa  the  point  opposite  the 
Hpark  gap  is  made  a  potential  node  by  earth  connection.  Perfect  meaauremente  can 
be  made  witli  a  well-adjusted  spark  micn>meter,  one  |M>le  of  which  ie  connected  to 

H  to  the  secondary  wire  CD  (fig.  4}  is  joined  a  prolongation  CE,  not  afiectcd  by 
the  induction,  of  equal  dimentnonx,  a  free  potential  node  will  be  formed  at  C,  through 
whi<^h  the  oscillations  will  be  propagated,  proilucing  at  E  another  potential  loop  of 
the.  wune  inagnituile  an  that  at  D.  An  e^th  connet^tion  at  C  is  of  no  iufiueuce  in 
thiHOSse. 


If  the  receiving  wire  is  shorter  tlian  the  inducing  quarter  wave  length,  j 
alternating  voltages  of  the  same  magnitude  will  be  fomie<l  at  the  tenninalc  D  and  E 
(fig.  5)  of  the  wire  bent  at  a  right  angle  only  when  the  total  length  DCE  is  made 
equal  to  one-haJf  wave  length.  At  G,  the  center  of  the  total  length,  a.  free  potential 
node  will  be  formed.  An  earth  connei-tinn  at  C  weakens  the  potential  loop  at  B 
but  slightly. 


j^^.i 


If  the  air  wire  is  in  the  sliape  of  a  loop,  as  in  fig.  6,  I>  l>eing  connected  with  H, 
E  and  F  lieing  free  terminals,  there  will  lie  forme<i  at  CD  and  GH  on  the  one  hand. 


and  at  CK  and  GF  on  the  other  hand,  exactly  similar  oscillations,  which  at  D  and  H, 
as  well  as  at  E  and  F,  have  potential  loops,  and  at  C  aixl  G  potential  nules. 
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A  spark  micrometer  [daoed  in  the  cinniit  between  E  and  F  ehowe  no  volt^; 
hence  (here  ia  no  difference  of  pbaK  between  tbeee  two  points.  But  if  another  (oeoe 
of  wire  EJ  (fig.  7),  eqiul  to  half  a  wave  length,  b  jomed  at  E,  there  will  ormr  ■ 
between  E  aiid  J  a  shifting  of  phase  of  lftO°.  The  spark  micrometer  introdnred  inlo 
the  circuit  between  J  and  F  will  excite  Hparka  almoat  twice  aa  long  as  at  the  cohimc- 
tion  between  F  and  earth. 

The  practical  application  to  be  drawn  for  the  receiver  of  epark  tel^ra)^]'  from 
this  and  numerouR  other  experiments  is  obvious.  In  lay  tectore  I  have  attempted 
to  aiiiiw  this  by  an  analogous  mechanical  example:  That  in  the  usual  arrangement, 
where  the  lower  enil  of  the  insulated  receiving  wire  is  connected  with  the  fritter,  ■ 
potential  node  is  actually  funned  is  apparent  from  the  tact  that  the  fritter,  as  mtar- 
nrement«  have  shown,  possemes  a  great  capacity  toward  earth — almoet  one  microfaraii 

The  arrangement  Rket«hed  in  fig.  7  renders  it  possible  to  conduct  to  the  fritter 
directly  the  double  voltage  and  at  the  same  time  to  make  it  entirtily  eaitfa  fier. 
Another  valuable  property  of  this  arrangement  conHists  in  the  bet  that  the  fritter 
becomes  independent  of  tlie  static  charges  of  the  atmosphere.  Anyone  who  has 
made  practical  experiments  with  spark  tdegraphy  must  be  aware  of  the  intoleral>ly 
fre<|tient  disturbances  due  to  atmospheric  electricity. 

In  our  experiment  on  December  22,  Count  Arro  had  still  further  simplified  tlie 
arrangement  materially  by  a  happy  inspiration.  Instead  of  the  double  wire  a  single 
wire  IKyK  (see  fig.  7)  had  been  conilncted  to  the  appantus  at  Rchonweide,  and  Ihp 


fritter  applied  between  points  E  and  J.    The  effect  was  exactly  the  same.    The 
apparatus  received  lelegiams  without  any  earth  connertion,   which  c 
refutes  once  for  all  the  still  prevailing  opinion  that  in  spark  telegraphy  t) 
through  the  earth  plays  a  cousiilerable  part. 

The  intensifying  effect  of  the  multiplier  I  discovered  accidentally  one  day  when  I 
wound  the  prolonging  wire  VJ  (ti);.  7)  in  the  shape  of  a  coil  in  order  to  make  it 
ea^er  to  handle.  The  remarkable  increase  oF  vulti^^  which  I  ascertained  on  this 
occasion  laueed  me  to  study  more  closely  the  inlenlependenee  between  this  effect 
and  the  shape  of  the  coil  and  method  of  windir^. 

The  theory  of  the  multiplier  is  not  quite  simple.  In  my  opinion  its  action  is  lianed 
on  the  fact  that  in  the  windings  of  the  coil  a  shifting  of  phase  take«  place  in  such 
manner  that  for  certain  windings  tlie  direction  of  the  mutual  induction  is  reversed. 

In  the  tedious  Ial>oratory  measurements  and  micrometer  readings,  my  assistant, 
Engineer  Seibt,  has  been  a  gre^t  help  to  uie  by  his  perseverance  and  care. 

As  to  the  question  frequently  a«keil  t-onoerning  the  maximum  distances  over  which 
we  expect  to  be  able  to  telegraph  with  this  new  system,  I  isn  say  at  present  only  that 
I  do  not  know.  But  in  spark  telegrajihy  two  thii^  should  l)e  carefully  kept  apart: 
The  reliability  of  constant  operation  in  the  hands  of  ignorant  ofScials,  no  matter  how 
faithful  and  conscientious,  and  an  isolated  record  experiment  by  ent^neers  who  are 
entirely  familiar  with  the  most  intimate  jirufeases  going  on  in  the  different  apparatus 
and  who  make-  use  ot  every  avulable  means  for  increasing  their  action  and  sensitive- 
ness.    The  fornier  problem  is  by  far  the  more  diltii-idt  to  solve,  and  we  have  there- 


tore  taken  it  in  hand  first.  A  statement  as  to  the  diataaned  attiunable  will  eoon  fol- 
low, nnce  the  sec^retary  of  etste  for  the  imperial  marine  office  hze  made  available  for 
ezperimenta  Biich  waishi|in  as  inay  be  required  for  that  purpose. 


By  ODaLiELMi)  IilAkcoiii. 

The  very  rapid  advances  which  have  been  made  in  the  art  of  tel^raphy  through 
spau;  continues  to  attrai^t  much  attention  to  this  fsBi^inating  nubject.  Svhat  was 
atatdd  yesterday  to  be  imposBible  has  now  become  poeaible,  and  what  we  rc^tanl  as 
almost  insurmountable  difficulties  may  be  removed  in  the  immediate  future.  The 
number  of  experimenters  working  in  this  field  has  increased,  as  many  workers  who, 
some  time  ago,  had  little  or  no  faith  in  the  practical  utility  of  wireless  tel^raphy 
have  now  changed  their  minds  and  are  taking  up  the  Bubject.  I  belie\'e  it  to  be 
netTeseary,  before  I  proceed  to  deal  with  the  subject,  to  stale  that  in  my  opinion  a 
large  amount  of  inact^iirate  and  mieleadinK  information  is  l>einK  from  time  to  time 
published  upon  it  in  the  daily  and  even  in  the  ecientific  prens.  I  shall  endeavor  to 
correi't  si)me  of  the  misstatements  which  have  been  made. 

As  the  title  of  my  jiaper  implies,  it  is  my  intention  Brat  to  desmlie  fully  the 
eEtortH  I  have  made  in  order  to  tune  or  syntonise  the  wireless  system,  efforts  which 
I  am  glad  to  Hay  have  been  crowned  with  complete  success.  I  also  wish  to  mention 
something  of  the  difficulties  encountered  in  promptly  publishing  the  results  (whether 
Buccessfnl  or  otherwise)  obtaine<t  in  the  lionrse  of  my  experiments.  A  commercial 
concern,  such  as  the  one  with  which  I  am  working,  does  not  exist  solely  for  the 
ad%'anrement  of  science,  but  especially  for  the  purpose  of  securing  a  pecuniary 
return  to  those  who  have  braved  risks  and  undertaken  saeritlces  in  assisting  and 
forwarding  the  necessary  experimental  work.  It  is  often  considered  possible  that 
certain  new  methods  and  results  may,  if  prematurely  publishe<l  before  being  fully 
patented,  be  utilized  by  pereons  whom  I  might  call  husines  rivals,  thus  preventing 
those  who  have  borne  the  initial  cost  of  the  first  tests  from  benefiting  in  a  fair  meas- 
ure. I  am,  therefore,  frequently  prevented  from  promptly  publishing  the  methods 
by  which  I  have  obtained  interesting  results.  By  quoting  the  dates  of  the  British 
patent  specifications  and  other  publications,  I  hope  to  be  able  t<i  establish,  to  a  certain 
extent,  the  dates  at  which  the  various  systems  or  methods  were  worked  out.  It 
may  probably  surprise  some  of  you  when  I  mention  how  comparatively  lor^  ago 
some  of  the  patents  which  I  shall  discuss  to-night  were  applied  for  and  jwrtected. 

L^st  winter  f  had  the  honor  of  dest^ribing  before  the  Royal  Institution  of  Great 
Britiun  most  oC  the  successes  obtained  up  to  that  date  in  communicating  hy  means  of 
my  system  from  one  place  to  another.  It  ismy  desire  in  this  paper  to  give  a  de«'rip- 
tioii  of  the  further  progress  maile,  with  spei:ial  reference  to  the  results  obttuned  by 
tuning  or  syntonising  the  installations.  So  long  as  it  was  puHsible  Ut  work  only  two 
installationB  within  what  1  may  call  their  sphere  of  intluen(«,  a  very  important  limit 
to  the  practical  utilization  of  the  system  was  imposed.  With  simple  vertical  wires, 
as  shown  in  fig.  1a  and  fig.  2,  connected  directly  to  the  coherer  anil  spark  gap  at  the 
receiver  and  transmitter,  as  useti  by  myself  before  1898,  no  really  satisfactory  tuning 
was  possible.  It  was,  however,  [>oeml>ie  to  obtain  a  certain  selection  of  signals  if 
various  Btationa  in  the  vicinity  used  vertical  wires  differing  very  contiiderably  in 
length.  Thus  two  stations  communicating  over  a  distance  of,  say,  5  miles  and  using 
wires  100  feet  loi^  would  not  interfere  with  the  signals  transmitted  by  the  other 
two  stations,  say  2  miles  from  the  first,  which  were  using  aerials  only  20  feet  long 
and  communicating  over  a  distance  of  aliout  I  mile.  The  new  methods  uf  connei'tion 
which  I  adopted  in  1898,  i.  e.  (see  fig.  H),  cunne<!ting  the  receiving  aerial  directly  to 
eartli  instead  of  to  the  coherer,  and  by  the  intnKluction  of  a  projier  furni  of  oscjlla- 
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tion  trwuformer  in  ronjunction  with  a  roDdenaer,  bo  as  b)  form  a  resooator  toned  lo 
nspond  beet  to  waves  giv^n  out  by  a,  given  leDgth  of  aerial  wire,  were  importut 
Bte|«  io  the  right  direction.  1  referred  extensively  to  this  iuiprovement  in  the  St- 
couree  delivered  before  the  Royal  Institution  on  February  2,  I90O,  anduiy  first  Brilisb 
patent  apeci  flea  tion  referring  thereto  was  applied  for  on  June  1,  1888,  No.  12326,tiiil 
published  in  due  couree.  Tbi«  mode  of  connection  was  also  discussed  by  tfae  teduu- 
f&l  preee. 

It  is  remarhable  that  eminent  scientists  and  engineem,  such  aa  Profeeeor  f^laby  idA 
a.  Kapp,  who  have  lieen  tcnod  enough  to  discuse  my  work  on  wirelees  telegraphy. 
i<hoiild  be  ao  badly  inlomied  on  the  tmbject  in  general  as  not  to  know  that  this  method 
and  inany  other  impntvemente  on  my  or^^inal  system  have  l)een  in  use  by  niyaeU  tai 
my  assistanlfl  for  several  yearti.  I  wish  to  give  you  an  illustration  of  what  I  mean. 
In  a  paper  on  "Tuned  or  multiple  wireless  telegraphy,"  by  Professor  Slaby,  of  Chir- 
lotlenbnrg,  read  on  December  22,  1900,  and  published  in  a  special  number  of  tbe 
KhUrUechmtche  ZnUrhriJt,  be  slated:  "Up  to  the  preeent  the  followint;  melh«d 
hail  lieen  followed  without  exception:  The  receiving  wire  was  tatpeatUd  iiumiatfd  imd 
iiU'fhed  nl  Ihe  lower  end  to  the  cohrr^r,  the  iither  pole  of  which  was  i'omie<'ted  t"  earth.'' 

Ajiuin,  li.  Kapp,  in  an  editorial  review  in  the  same  publication,  states:  "Aixiinlin; 
f  1  the  Klaby-d'Arco  Hystt^m  and  m  (i;>;win(«nt  to  Ihr,  Marcimi  n/Mfm  Ike  rrrrirituj  irirr  it 
mrlhed,"  The  ina<Turacy  of  these  statements  is  very  apparent  if  we  compare  thrai 
with  the  clew'ription  given  by  myself  nearly  three  yeara  previously  in  the  Bnti»li 
patent  ajiplied  for,  aa  I  have  remarked,  on  June  I,  IKHR,  published  in  July,  1899,  aod 
openly  tliiicuHfied  by  the  wientjflc  pre»<  of  this  and  other  countries  a  lon|i  time  preri- 
oua  to  the  dat«  ()f  Slaby's  |Ai>er.  At  line  7,  page  1,  of  my  descripti<m,  will  be  fouDil 
the  following  peijRBge:  "Aiitirdin^  to  this  invention  tlie  conducti>r  (aerial)  l*tto  toHg/r 
mxulalrd,  bid  t*  nmntrtfd  hi  mrlA  tbniiigb  the  primary  of  an  induction  roil,  while  Ihe 
ends  of  the  inii>erfe<-t  contact  (or  c(>hcrer)  are  connt-cted  to  the  ends  of  the  secondary 
one  of  the  connections  pasHing  through  a  condenser."  An  you  will  notice,  nothing  ie 
said  in  this  patent  of  the  necessity  of  insulating  the  vertical  wire  of  the  nx«iver.  If 
the  eyeteni  described  here  had  not  l)een  used  by  me  I  very  much  doubt  whether  we 
should  have  succeeded  in  maintaining  communication  with  the  Bast  Goodwin  light- 
ship during  1899;  in  maintaining  communication  across  the  Knglish  Channel  that 
same  year  during  the  meeting  of  the  British  association  at  Dover,  an<t  in  siipplyii^ 
the  admiralty  in  the  course  of  the  year  1900  with  '.12  installations,  all  of  which  paa^ 
anoiKcial  10O-kilomet*r  test  (miiet  of  the  diHtancfl)eing  overland)  at  the  mte  of  about 
thre<i  installations  per  week. 

Leaving  this  subje^'t  for  the  present,  I  shall  endeavor  to  dcscrilw  tbe  varioiix  ftffe 
made  in  the  development  of  my  syntonic  system.  I  realixed  a  long  time  ago  that 
one  great  difticulty  in  achieving  the  desired  effei't  was  caused  by  the  action  of  th« 
transmitting  wire.  A  simple  straiifht  roil  in  wi)icb  elei^tricat  osciliations  are  set  up 
forms,  as  is  well  known,  a  very  gooii  raiiiator  of  electrical  waves.  If  this  wa»  in  the 
lieginning  an  advantage,  by  allowing  signals  to  be  received  with  a  small  anioimt  iif 
enerfiy  over  considereble  distances,  it  iinive^l  later  to  be  one  of  the  cliief  obstaclei>  in 
tlie  way  of  obtaining  good  reninance  in  the  receiver.  Now,  as  Dr.  Fleming  points 
out  so  clearly  in  his  C-anlor  lectures  on  "  Electrical  oscillations  and  electric  wave«," 
delivered  l)efore  the  society  in  November  an<l  December  of  last  year,  there  ia  in  con- 
nc-ction  with  this  [tart  of  the  subject  one  point  of  great  interest.  "  Both  theoretical 
anil  experimental  research  show  that  in  the  case  of  conductors  of  a  certiun  form  the 
ele<'tri<:  osi^illations  die  nway  with  great  rapidity."  In  all  what  we  call  good  radi- 
ators electrical  oscillations  set  up  by  the  ordinary  s)iark  o(  discliarge  method  cea«e, 
or  are  damped  out  very  rapidly,  not  necessarily  by  resistance,  but  by  electrical  radi- 
ation removing  the  energy  in  the  form  of  electric  waves.  Many  mechanital  analo- 
gies can  l)e  (juotiil  which  will  point  out  the  necessity  of  designing  a  persistent 
osi'illator,  in  order  that  synlony  may  l)ecoiTie  a)i)iarent  in  projierly  tuned  refonatore. 
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Acouatica  famish"  us  with  numerous  examples  of  this  fact,  Huch  as  the  resonance 
effects  produced  by  the  well-known  tuning-fork  experiment.  Other  illustmtiona  of 
this  principle  may  be  Kiven,  e.  g.,  if  we  have  to  eet  in  motion  a  heavy  pendulum  by 
means  of  Bmsll  thruata  or  impulses  these  must  be  timeil  to  the  period  of  oscillation 
of  the  pendulum,  since  otherwise  its  oscillations  will  not  acquire  any  perceptible 
amplitude.  An  illustration  of  this  fact  occurred  to  me  suiiie  Uuie  ago  while  I  was 
watching  the  ringing  of  great  bells  in  an.  Italian  (atbedral.  As  most  of  you  probably 
know,  the  bells  in  many  churches  in  Italy,  as  elsewhere,  are  rung  fniin  the  bottom 
of  the  tower  by  means  of  ropes  attached  to  the  belle.  The  largest  hells  weigh  several 
tons,  and  it  nsnally  requires  two  men  to  work  for  perhaps  two  minutes  on  the  ropes 
l)efore  the  combined  effect  of  their  pulls  m  tnifficient  to  get  the  ]>ell  to  attain  an  ampli- 
tude large  enough  to  cause  the  hammers  to  strike.  I  observed  on  the  ix'casion  to 
which  I  allude  that  it  requireil  for  each  hell  a  number  of  well-timed  pntls  on  the 
mpes  in  order  to  get  them  to  swing,  the  larger  bells  requiring  impulses  farther  apart, 
i.  e.,  of  a  lower  Frequency  than  the  smaller  ones.  It  is  perfectly  obvious  that  if  the 
pulls  on  the  ropes  had  been  wrongly  IJmed  it  would  have  been  impousible  with  the 


same  amount  of  iH>wer  tii  ring  the  bells.  The  itirne  kin<l  of  efhi't  hapiM'nM  in  a  very 
small  frar.tion  of  a  MM-ond  (inMiwl  of  several  minnlfn)  when  we  try  to  indnix?  elec- 
trical oMnllations  in  a  good  resonator.  If  the  form  of  this  rcxonator  be  duch  as  to 
cause  it  to  l)e  a  persistent  vil>rati)r,  i.  c,  one  in  which  the  electrii'al  oscillations  are 
not  rapiilly  damped  hy  resistance  t>r  nuliation  of  waves,  then  it  is  ne(VK!<ary  for  us 
ti)  employ  a  number  of  pnnierly  tiiiie<l  electrical  OBcillatioiis  radiated  from  a  per- 
sistent uttcillator  tuned  to  the  jieriod  of  the  resonator  we  desire  to  affet^t. 

As  I  {>oint4Hi  out  before,  a  transndtter  coiisisting  ol  a  vertical  (^inductor  as  snown 
in  Ug.  1  is  not  a  very  [lerHlHtent  ot^jllator.  Its  ele<-trlcal  («i>acity  is  com|ianitively  so 
small  ami  its  capability  of  radiating  waves  en  great,  that  the  oscillations  which  take 
place  in  it  must  Ik!  considerably  damjH-d.  In  this  cat*  niceivcrs  or  resonators  of  a 
considerably  different  Tieriixt  ur  pilch  will  ref)Hiitd  an<l  1h-  affeeteil  by  it.  From  the 
results  obl^ncd  it  wmild  iH«m  uf  if  the  transmitter  were  sending  out  a  great  variety 
of  electric  waves,  reseiiil)liiig  therefore  a  source  of  white  light,  and  that  each  rewna- 
tor  picks  out  and  responds  to  itt"  own  |iarticular  wave  length.  This  view,  lniwcver. 
is  incorrect;  the  fact  that,  given  i^rtain  conditiiins,  various  rei<ouatcn]  will  respond. 


even  if  their  period  be  diRerent  from  tbe  natural  period  of  oecillation  of  a 
ter,  is  to  be  accoanted  for  by  the  conddeistion  that  all  the  ener^  of  the  traiuiiiittn 
IB  radiated  in  only  one  or  two  swings,  with  the  result  that  oecillationa  may  be  indocd 
in  resonators  of  different  periods,  whilst,  if  the  same  amount  of  eneti^'  be  distributed 
in  a  KmA  number  iif  individual  feeble  impulses,  their  combined  efiert  can  unit  Ic 
utilized  or  detected  by  a  resonator  tuned  bo  as  to  respond  to  their  partiimlar  fn- 
queni^y.  The  tuned  resonator  will  not  then  respond  to  the  first  two  or  three  oerillt- 
tions  but  only  to  a  loni^r  succession  of  properly  timed  impulses,  so  that  only  afteru 
accumulation  of  several  swinKx  does  the  K.  M.  F.  become  euffioMit  to  breaJk  dnwi 
the  it/sulation  of  the  coherer,  and  cause  a  signal  to  be  recorded. 

Notwithstanding  the  diHadi-antagen  for  obtaining  electrical  toning,  attributed  to  tbe 
form  of  traiiHmitter  shown  in  ftg.  1,  aeleetion  of  mewagea  is  poeaible  when  »ain)c.nr, 
two  or  three  transmitters  having  wires  of  considerably  different  lengths,  and  tbt 
induction  eoil  or  oscillation  transformers  on  the  reeeivera  wound  with  varyiac 
lengths  of  wIk  in  their  secomlary  circtiits,  in  order  to  cause  them  to  be  in  tunem 
reM>nance  with  the  length  of  vrave  of  the  trananiitted  oecillations,  as  pointed  oal  in 
my  British  patent  No.  12:120,  datetl  June  1,  1H98.  At  page  1,  hne  19,  this  rvtuie:  "It 
is  desirable  that  the  induction  coil  should  t>e  in  tune  or  syntony  with  the  ele<'triai 
oscillations  transmitted,  the  most  appropriate  number  of  turns  and  most  appropriue 
thickneM  'if  wire  varying  with  the  length  of  wave  transmitted."  The  fciltuMrin; 
experiment,  which  has  Int-n  su(V)!t«>fully  tried,  proves  this  poinL  At  St.  Oatherinw, 
Isle  of  Wight,  we  had  a  transmitting  station  having  a  vertical  wire  4t>  meters  Inng, 
and  at  sea,  10  miles  from  our  receiving  station  at  Poole,  a  ship  with  trajismitting 
wire  of  27  tneters.  It  is,  therefore,  obvious  that  the  wave  length  of  the  electric 
oecillatiiins  ra<liate<l  friini  Ht.  Catherineit  difiered  considerably  from  that  radiai«il 
from  the  ship.  Now,  it  at  the  receiving  station  at  Poole  we  connecte<l  to  a  vertial 
wire  two  rfceivers,  one  having  an  induction  coil  with  secondary  in  tune  with  the 
length  of  wave  emitted  by  St.  Catherines  aiid  the  other  with  that  emitted  by  the 
27-uieter  feet  wire  on  tlie  ship,  if  St.  Catherines  and  the  ship  transmit  simullaite- 
ously  two  difierent  iiiewi^tes,  these  will  be  picked  up  at  Poole,  and  each  nieemge 
will  be  reproduce<l  distinctly  on  its  receiver.  I  pointed  out  in  a  patent  specificatiim 
dated  December  1«,  IHW,  No.  251H5,  page  2,  that  the  best  results  are  obtained!  when 
the  length  of  wire  of  the  sei^oiidary  of  the  induction  coils  is  equal  to  the  length  of 
the  vertical  wire  used  at  the  transmitting  station,  therefore  the  length  of  the  seeoo- 
dary  of  the  rew^'iving  indui-tion  coils  was  maile  e<|ual  to  that  of  the  transmitting  wire. 
(Something  of  tlie  same  kin<l  has  been  lately  notii^  by  Professor  Slaby  in  wh*t 
he  calls  an  extension  wire. ) 

These  results,  although  in  a  way  satisfa(^tory,  <lid  not  appear  to  my  mind  a  com- 
plete solution  of  the  problem.  I  found  it  iiiijHiHsJble  to  obt^n  the  two  meee^ies*! 
the  receiving  station  if  the  two  transmitting  stations  were  placed  at  equal  distances 
from  it.  The  following  considerations  may  perhaps  explain  this  failure:  If  the 
2T-meter  transmitting  wire  was  placed  at  the  same  distance  from  Poole  as  ttie 
45-meter  one,  i.  e.,  31  miles,  the  waves  emitted  by  the  27-meter  wire  would  be  too 
weak  when  they  reached  Poole  to  affect  the  receiver.  On  the  other  hand,  if  tJw 
45-meter  t-ansniitter  was  placed  at  10  miles  from  the  receiver,  then  tbe  waves  radi- 
ated by  it  would  l)e  so  strong  as  to  affect  the  receiver,  tuned  to  respond  tu  the 
27 -meter  transmitter,  and  blur  its  signals. 

It  thus  became  ap[)ar(^iit  that  some  different  form  of  lees  damped  radiator  wi> 
ne<'e98Bry  in  order  to  obtain  more  practical  and  more  useful  results.  I  carried  out  * 
great  number  of  ex])eriinenls  by  aiiding  to  the  radiating  and  ret*ivirig  wires  induct- 
ance coils,  on  a  principle  similar  to  that  suggested  by  Lodge  in  his  1898  patent  {No. 
290(19),  but  without  obtaining  any  satisfactory  results.  The  failure  was  probably  due 
to  the  fact  that  the  electrical  cajMcity  of  the  ('X]iiiHe"l  conductors  lxM«me  too  small  in 
proportion  to  their  inductance.     1  then  triul  various  methods  for  increasing  tbe 


capacity  of  the  rattiatinf;  syetem.  The  first  and  obvious  mode  of  efiei:tiDg  thie  is  by 
an  augmentation  in  the  eize  of  thti  exposed  conductor,  bat  thie  methotl  is  not  enlirely 
satisfactory,  in  eoni»equenc«  of  tiie  drcumstance  that  an  inciease<l  surface  means 
itirreased  facility  tor  radiating  the  energy  during  the  first  oecillatione,  and  also 
because  large  plat4»  or  large  exposed  areas  are  impra<:ticable  on  hoard  ship,  and  are 
always  difficult  to  Buspend  and  maintain  in  good  position  during  windy  weatlier. 
The  way  out  of  the  difficulty  was  discovered  by  adopting  the  arrangement  shown  in 
fig.  3.  Here  we  have  an  ordinary  vertical  radiator  placed  near  an  earthed  conductor, 
the  effect  of  the  adjacent  conductor  being  obviously  *"  increase  the  capacity  of  the 
electrical  radiating  wire  without  in  any  way  increasing  its  radiative  power,  and,  as  I 
bad  expected,  syntonic  results  were  not  difficult  to  obtain  with  such  an  arrangement. 
Mention  of  this  method  has  been  made  by  Captain  Ferrie,  one  of  the  members  of  the 
French  Commission  which  was  present  at  the  tests  carried  out  a<'ruBs  the  English 
Channel  in  1899,  in  a  paper  on  wireless  telegraphy.  (See  i>a[ier  "Etat  Actuel  et 
Progrfe  de  la  TSI^raphie  Sans  Pil,"  read  liefore  the  Congrta  International  d' Elec- 
tricity, Paris,  1900. )    Satisfactory  results  were  obtuned,  and  I  was  encouraged  to  con- 
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tinue  my  researches  in  ortler  to  improve  the  syHlem.  Early  In  1900  1  obtained  very 
goixl  resulls  with  the  arrangement  shown  in  fig,  4.  This  arrangement  is  fully  described 
in  a  British  patent  appllistion  applieil  for  by  myself  on  Msn-h  21,  1900,  No.  h'-iH?. 
In  it  the  radiating  and  resoiuting  conductors  take  the  form  of  a  cylinder,  the  earthed 
conductor  being  placed  inside.  This  form  of  railiatii^  and  receiving  an'as  is  much 
more  efficient  than  the  one  I  have  prt'viously  dcwriljed.  One  ne(»Kiry  (■r)uiiition  of 
this  system  is  that  the  inductaniii  of  the  two  I'onduclors  should  be  unequal,  it  Iwitig 
preferable  that  the  large  inductance  should  bejoineil  to  the  nonearthed  conductor. 
1  presume  that,  in  order  to  radiate  the  necessary  amount  iif  enei^,  it  is  essential 
that  there  should  be  a  difference  in  phase  of  the  oscilLitiotiH  in  the  two  conductors, 
as  otherwise  their  mutual  effect  would  be  tii  neutralize  that  of  ea<^h  other.  In  the 
first  experiments  mentioned  by  Captain  Ferrie  this  was  ohtaineit  by  simply  using  an 
earthed  conductor  shorter  than  the  radiating  or  resonating  one.  When  1  use^l  an 
inductance  between  the  spark-gap  or  oscillation  producer  and  the  radiating  i^inductor, 
I  found  it  powible  to  lause  the  eli-ctrii'al  i>ericid  of  ()scillation  of  the  reoeiving  cylin- 
der t«  correspond  to  ttiat  of  one  out  of  several  transmitting  Htalinns,  from  wtiich  one 


alone  it  n-oul'l  receive  aiKnalH.  Tht  nwulta  olil^ned  by  thin  eystein  have  been 
remarkalil«-.  By  iu<iii)t  cylinders  of  sinr  only  7  ineterfi  high  and  1.5  loetere  in  diue- 
t*r,  (pmil  Hipials  i-">iil(i  easily  be  obtained  lietween  St.  Catherines,  Isle  of  Wight,  ud 
Pook-  (diiitani-e  31  miles),  these  signals  not  being  interfereil  with  or  read  hy  dto 
wirvletw  U-lefiraph  inalallations  worked  by  niy  awiHtantfl  or  by  the  admiralty  in  lia 
ininiediate  vicinity.  The  eloeely  adjarent  plales  and  laiiye  rapacity  of  the  receim 
caiiM-  it  to  In-  a  rp)<oiiat<ir  poR8ei«n)i:  a  very  decided  period  of  its  own,  i.  e.,  it  becmnn 
no  longer  a|it  to  reHpond  to  treqnenrieB  whieh  differ  from  ita  own  particular  period 
of  eleilrifal  opclllation,  nor  to  1*  interferetl  with  by  stray  ether  waves,  which  u» 
sometimes  pmliably  lauaed  liy  atino«pheric  disturbances,  and  which  occafflonalli 
prove  troublew>iiie  during;  the  snnimeT.  It  seemed  very  remarkable  to  me  during  tny 
flrxt  t«<I  that  an  arrangement  similar  to  that  shown  in  fig.  4  should  prove  to  he  a  good 
railislor  and  nhonlil  enable  such  a  considerable  distance  to  l>e  achieved  with  i,'y)inilrn 
of  wi  moderate  a  height.  It  is  ]>rol)alile  that  the  great  majority  of  the  elei'tropttlii: 
liiiif  iif  fcir<-e  pass  ciiret'tly  from  one  I'vlinder  Ui  Ihe  other,  Imt  it  must  lie  aliwi  tree 
that  a  certain  nunilwr  leave  the  cniter  jiart  of  the  external  cylinder,  exactly  aa  in  lb? 
case  of  :iii  ordinary  railiator.     The  rtieiver  is  not  shown  in  the sketirh,  but  conin 


of  similar  cyliiiders  tu  IboseiiMil  (iir  transmitting  the  receiving  induction  oiil  0( 
ot^t'illution  trauffi inner.  lH-ing  plac<.-d  whiTe  the  Sfiark-gaji  is  shown  in  fig.  4.  The 
cajMcity  <if  the  radiator  dne  to  tlie  internal  conductor  Is,  however,  (.-uniparatively  n 
large  Ihal  till-  energy  set  in  motion  hy  the  B|wrk  <iisi'harge  <-an  not  all  radiate  in  one 
or  twocrsi'illatiiinti,  but  forms  a  train  of  slowly  dam ]>e<l  oscillations,  which  is  just  wlial 
is  r<Kjnired.  A  sini|ili-  verticle  wire,  as  shown  in  fig.  I,  may  be  compared  with  ■ 
hollow  S]ihere  of  thin  metal  which,  when  heateil,  would  coal  very  rapidly,  and  the 
conct-ntrict^yliuder  system  with  a  solid  metal  sphere,  which  would  take  a  very  iimcb 
longer  time  to  cool.  Mr.  \V.  ti.  Brown  suggested,  in  a  patent  specification  dat«d 
July  13,  IHfHt,  No.  14449,  the  use  of  two  conductors  of  equal  length  joined  to  each 
side  iif  the  s]>ark-ga]>,  bnt  he  did  not  c1esi.'ribe  the  inductance  in  Heries  between  them 
aud  the  s|iark~gap,  which,  acconling  to  my  ('X|ierience,  is  al>s<.>lutely  essential  for 
long-iliHtancc  work.  Another  very  succewCtil  syiitoniseil  transuiittar  and  receiver 
systi'm  was  tbeoiUcomeof  a  series  of  es|ierimeiitJ' carried  out  with  the  discharge  of 
I j'yden  jar  circuits.  Taking  torgranti-d  that  the  chief  ditBculty  with  the  oldBystem, 
as  shown  in  lig.  1,  lies  in  the  fact,  as  already  stated,  that  the  oecillalJODB  are  very  deid 
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beat,  I  tried  by  iiieansof  ttaaociatingwitli  the  radiator  wire  aconiletiserdivuit,  which 
waH  known  to  lie  a  j«rsiBtent  oscillator,  to  eet  up  a  eeriee  of  {xireistent  oecitlatioos  in 
the  transmitting  vertical  wire. 

All  arrangement  aa  shown  in  Sg.  fS,  which  ironBiBlH  in  a  circuit  containing  a  eun- 
denserand  a  spark-gap,  eonstituteH  a  verj'  persistent  oecitUtor.  Profeeeor  Lodge  has 
tthowQ  us  how,  \ty  placing  it  near  another  simihir  circuit,  it  is  [loaaihle  todemonstrBte 
interesting  effects  of  resonance  by  the  experiment  usually  referred  to  as  that  of 
Loilge'a  syntonic  jars;  but,  as  Lo<lge  points  out,'  "A  doaed  circuit  sudi  as  this  is  a 
feeble  radiator  and  a  feeble  alworber,  so  that  it  ia  not  adopted  for  action  at  a  distance." 
1  very  much  doubt  if  it  would  be  poBBible  to  affect  an  ordinary  receiver  at  even  a  few 
hundred  yards.  It  is  very  interesting  to  notice  how  easy  it  is  to  cause  the  energy 
ronlained  in  the  circuits  of  this  arrangement  to  radiate  into  space.  It  is  sufficient  to 
pleuv  near  one  of  its  sides  a  plmight  metal  rod  or  good  elei:trical  radiator.  The  only 
otlKT  condition  necessary  fi>r  long-<listance  transmission  is  that  the  perioil  of  oscilla- 
tion of  the  wire  or  riHl  i^liould  be  ei|ual  ti>  that  of  the  nearly  closed  circuit. 
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Stronger  effti't^  of  railialion  are  obtalne<l  if  the  radiating  t-unductor  is  {lartly  1>ent 
round  the  circuit,  im-luciinj(  the  condenHer  (wi  as  to  rewnible  the  circuits  of  a  trans- 
former). I  first  construi-tiii  an  arran)n-iiient  as  whown  in  fift.  14,  which  consistn  iif  a 
Leyden  jar  or  (-ondcnner  ciriiuit,  In  which  is  inclnde<l  the  [iriniary  of  what  may  he 
called  a  Tesla  coil,  the  secondary  of  which  is  conncctcii  to  the  earth  or  aerial  con- 
ductor. The  idea  of  using  a  Tesla  mil  to  produce  the  oscillatimis  is  not  new.  It  waa 
tried  by  the  poet-office  officials  when  experimenting  with  my  system  in  IKtW,  and 
also  suggested  in  a  patent  spei'ifltatiou  l»y  Dr.  Lodge,  date^l  May  10,  18«7,  N'o.  11575, 
and  by  Professor  Braun  in  the  st>ecification  of  a  {latent  date<l  January  2tl,  1899,  No. 
1862.  My  idea  was  to  associate  with  this  compound  radiator  a  receiver  tuneil  to  the 
frequency  of  the  oscillations  set  up  in  t)ie  vertical  wire  by  tlie  [-i>n<k'nser  circuit.  My 
Krst  trials  were  not  aucccssfid,  in  »inse<]uenie  of  the  fact  that  I  had  not  recoKDi^^^l 
the  necessity  of  attempting  to  tune  to  the  same  jieriod  of  oscillation  (or  octaves)  the 
two  electrical  cin-nlts  of  the  trensniitting  arrangement  (these  circuits  being  the 
circuit  cnnsisti[ig  of  the  i-oiKlenser  an<t  primary  of  the   Tesla  coil  or  transformer, 
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and  the  aerial  conductor  oiid  sm^ndary  of  the  transformer).  UnleHs  thie  ntttdilkfi 
JH  fulfille<l,  the  different  ix^rio^ls  of  the  two  conductAra  cr««te  oecillationa  of  a  diStt- 
eat  frequency  snd  phase  in  each  circuit,  with  the  result  that  the  effects  obtained 
are  fechle  and  unaatisfactory  on  a  tuned  receiver.  The  eyntonieed  tranaiiittn  ii 
Bhown  in  fijt.  7.  The  period  of  oscillation  of  the  vertical  conductor  A  can  he 
increased  l)y  intnxlucinft  lurna,  or  decreased  by  diminishing  their  number,  or  br 
introducing  a  condenser  in  the  series  with  it.  The  condenser  C  in  the  primair 
circuit  is  conHtnicled  in  nuch  ti  manner  as  to  render  it  possible  to  \t,ry  its  electnal 
capacity.  The  receiving  station  arrangements  are  shown  in  tigs.  8  and  9.  Km 
we  have  a  vertical  conductor  connected  to  earth  tlirough  the  primary  of  a  tnnt- 
former,  tlie  secondary  circuit  of  which  is  joineii  to  the  coherer  or  detet-tor.  I» 
or<ler  to  malce  the  tuning  more  marked,  I  place  an  adjustable  condenser  acrofli  th* 
coherer  in  fig.  9.  Now,  in  order  to  obtain  the  beat  results,  it  is  nece^Hiy  that  the 
free  jieriod  of  electrical  omillations  of  the  vertical  wire  primary  of  transformer  ind 
earth  i-onnection  should  be  in  eliN'trical  resonance  with  the  second  rircuit  of  Uw 
transformer,  which  incluiles  tlie  condenser.  I  stated  that,  in  onier  to  make  tit 
tuning  mure  marked,  I  )>laceil  a  condenser  acruoa  the  coherer.    This  (■ondeuct 


in<'n»scc  the  ('ajiacity  of  the  neconilary  rew>nating  circuit  of  the  transformer,  and  in 
the  catie  of  a  lar^e  HcrieH  of  (i>m]«ratively  feeble  but  properly  timed  electrical  oscilla- 
tions being  receivol,  the  eHwt  of  tho  wame  is  summed  up  until  the  E.  M.  F.  at  Uie 
terminHln  of  the  coherer  is  sufficient  to  break  down  Hh  insulation  and  cause  a  signal 
to  lie  rwordcd. 

In  order  that  the  two  Hystems,  transmitter  and  receiver,  should  be  in  tune,  it  is 
ne^'cwMry  (if  we  atwume  the  resistance  to  lie  very  small  or  negligible)  that  the  product 
of  the  capacity  ami  inductance  in  all  four  circuits  should  t>e  equal.  A  more  cmq- 
pleto  and  detailed  description  of  thiM  Hyuteni  is  fpwn  in  a  British  patent  granted  to 
me,  dated  April  26,  IflOO,  No.  7777.  I  have  recently  found  that  Professor  Braun  bu 
rei;ognixeil  the  neceswity  of  tuning  the  i'ircuits  of  the  transmitter  and  receiver  when 
using  a  Tesla  coil,  in  unler  to  obtain  syntonic  effe<'ts,  hut  I  am  not  aware  that  such  a 
propO:*al  was  pubtishe<l  prior  to  the  description  given  in  the  above-mentioned  patejit 

Although  little  difficulty  has  l>een  encountertrd  in  measuring  the  capacity  used  in 
the  various  circuits,  the  measurement  or  <-a1culalioM  of  the  value  of  the  inductance  it 
not  so  easy.     1  have  found  it  inipiactitable  by  any  of  the  methods  with  which  I  inx 


acquainted  directly  to  meauure  the  inductanpo  of,  say,  two  or  three  email  tume  of 
wire.  Ab  for  calculatii^  the  induL'tance  of  the  secondary  of  small  transfonnere,  the 
nmtuaJ  eSect  of  the  vicinity  of  theother  circuits  and  the  effects  due  to  mutual  induc- 
tion greatly  complicate  the  problem. 


Experimeuts  have  continned  the  fact  that  the  receivii^  induction  coile  having  the 
secondary  wound  in  one  layer  and  at  a  certain  distance,  Hay  2  millimetere  (to  cause 
the  capacity  to  be  so  small  as  to  be  negligible),  have  a  time  period  approximately 
equal  to  that  of  a  vertical  ronductorof  equal  length.    (See  patent  granted  to  G.  Mai^ 


rift, 


coni,  dated  Deceml>er  19,  1899,  No.  25186. )  If,  therefore,  we  are  using  an  induction 
coil  having  a  secondary  40  nietem  long  ou  tlie  receiver,  I  should  use  a  vertit'sl  wire 
40  meters  long  at  both  tran^iinitting  and  receiving  stations.  By  fo  doing  I  have  the 
two  circuits  at  tiie  ivc-eiving  ftation  in  tune  with  ea<^h  other,  and  I  only  nave  to 
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adjust  the  capacity  of  the  condenser  at  the  transmitter,  wliicli  can  easily  be  done, 
dtber  by  means  of  a  condenRer  having  movalile  plates  tliat  can  be  slid,  more  or  leas, 
over  each  other,  or  l)y  adding  or  removing  lA'vden  jars. 
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If  neatart  witli  a  very  small  capacity,  which  we  gndually  ino^aae,  a  value  of  the 
uaiiat^Jty  will  l>e  reiu'lie'l  which  will  caiiiH;  ciRnals  to  he  rei'unled  on  the  TeceiTer. 
Siippoiiing  the  iw^ivin;;  Bystem  to  be  within  the  sphere  of  action  of  the  trwifflnitter, 
then  the  eigiials  will  be  strongest  when  the  capacity  of  the  condenser  is  of  a  cerUuD 
value.  If  we  still  increase  the  capacity,  the  signals  will  gradu^ly  die  sway,  while 
if  we  gu  on  iiicreasini;  the  capacity  and  st  the  same  time  add  inductance  lu  the 
aerial,  to  ki>fi>  it  in  lune  with  the  condent^T-jar  circuit,  we  are  still  tadiating  wavn, 
but  thiaie  do  nul  affect  the  re<'eiver.  If,  however,  at  the  receiving  station  we  add 
inductani'e  or  caiwu'ity  to  the  wire  A,  fig.  9,  and  also  to  the  ends  of  the  secondary  of 
J  2,  we  find  ourselves  able  to  receive  mesaagea  from  the  transmitter,  althoi^h  tb 
are  utJIiKing  waves  of  a  different  frequency. 

It  is  easy  to  understand  that  if  we  have  several  receiving  stations,  each  tuned  tot 
difiereiit  }>eriod  of  electrical  vibration,  and  of  which  the  corresponding  inductaitce 
and  capacity  at  the  transmitting  station  are  known,  it  will  not  be  difficult  t«  tniu- 
mit  to  any  one  of  them  without  danger  of  the  message  being  picked  up  by  the  other 
stations  for  which  it  is  not  intended.     But,  better  than  this,  we  can  connect  tu  the 
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same  vertical  [tending  wire,  through  connections  of  different  indui-lance,  severs!  dif- 
ferently tunod  transmitters,  and  to  the  receiving  vertical  wire  a  number  of  corre- 
Bjionding  receivers.    Different  messages  can  be  sent  by  each  transmitter  connected  to 


the 


tuigw 


ullaneously,  and  n 


t'ljually  simultaneonsly  by  the 

This  result,  which  I  Iwliew 

K-lmlingDr.  Fleming,  P.  R.8., 

Dr.  Fleming  has  made 

o  the  Times,  dated  October  4, 1900, 

1  Sovember  and 


vertiial  wire  (.i)nnecteti  U)  differently  tuned  r 

to  be  (juite  novel,  I  showed  to  several  friends  of  nii 

in  the  t^ummer  of  last  year,  and  to  an  admiralty  ci 

mention  of  the  results  I  showed  him,  in  a  letter  Ic 

and  in  his  Cantor  lectures  delivered  before  the  Society  of  Arts  in 

Decemf)er,  1900.     A  further  improvement  has  l)een  obtiUDoI  by  the  combination  of 

tlie  two  systems.     In  this  case  the  cylinders  are  connected  to  the  secondary  of  the 

transndtting  transformer,  and  the  receiver  to  a.  prD[>erly  tuned  induction  coil,  and  all 

circuits  must  be  tuned  to  the  same  period  as  already  described.     (Bee  fig.  18.) 

The  tuning  of  the  receiver  to  respond  to  the  period  of  the  transmitler,  as  used  in 
the  old  form  of  transmitter  shown  in  fig.  1,  or  in  the  new  one  shown  in  fig.  7,  hu 
enabletl  results  to  be  obtained  over  considerable  distances  with  moderate  heights. 


Ah  already  publialml  by  Dr.  Fleniiii);  in  tin;  letUfr  aliove  referred  to,  nignaliiig  has 
Imn;u  BU^'ewfiiDy  rarried  out  over  a  diftance  of  50  kiluint-tera  with  &  cylinder  only 
1.25  iiieten)  high,  40  inches  in  diameter.  This  has  led  to  the  [lossibilityol  construct' 
ing  portable  ai)|iaratii8  for  arniy  purpom-s,  which  should  be  of  great  sen'ice  in  the 
field.  I  have  succeeded  in  contftniclingacoinplete  inxtatlationimaBteamniDtoroar. 
On  the  root  of  the  car  there  is  placed  a  cylinder  which  can  be  lowered  when  travel- 
ing, its  he^ht  being  only  6  or  7  meters,  and  by  this  means  communication  has  been 
easily  i«rrie<I  nut  with  a  Hyntonisei)  station  over  a  distance  of  31  miles.  A  2fvcenti- 
meter  xjnrk  indm-tion  euil  worked  by  act^umulatonj  and  taking  a)x)Ut  100  wattK  is 
used  for  tranmnitting,  and  the  accuniuialnra  can  1>«  recharged  by  a  small  ilynanio 
worked  by  the  rar  motor.  I  lielieve  snch  an  appliance  might  have  t>eeii  of  une  to  the 
besieged  garrigonB  in  South  Africa  and  China.  A  strip  of  wire  netting  laid  on  the 
ground  in  sufficient  tor  earth  connection,  and  by  dragging  it  along  ironiniunication 
can  be  eetablii<he<l  even  when  the  <3>r  is  traveling.  I  ha^'e  recently  obtiuned  as  good 
results  by  not  iiKing  any  "  connection  "  to  earth,  but  only  utilizing  in  lien  of  earth 
the  electrical  capacity  of  the  boiler  of  the  motor  car.  I  also  find  that  xignats  can  be 
transmitted  a  considerable  ilistance  with  the  cylinder  in  a  horixontal  |>oeition. 

LaHt  Hpring  I  recognized  the  desirability  of  carrying  out  tests  lx.'twe«n  stationH  sit- 
uated atnnichgreaterdiiitantTeHHpart  than  had  been  attempted  heretofore.  A  station 
waseHtabliiihed  at  the  LizanI,  C7omwall,  and  on  the  first  attempt  communication  was 
effected  with  St.  Catherines,  Isle  of  Wight,  over  a  distance  of  166  miles,  which,  I 
believe,  is  the  record  distance  over  which  edgnale  have  1>eenBent  through  space  with- 
out wires.  It  is  interesting  to  observe  tliat  signals  were  obtained  over  this  distance 
with  the  transmitting  apparatus  as  shown  in  fig.  1,  or  with  the  arrangement  shown 
in  fig.  7,  provided  always  that  a  suitable  resonating  induction  coil  was  employed  at 
the  receiving  station.  The  amount  of  energy  used  for  signaling  over  this  distance  is 
not  more  than  150  watts,  but  experiinents  with  a  larger  amount  of  energy  will  shortly 
be  carried  out.  In  the  case  of  the  186-mile  transmission  the  aerial  conductor  con- 
sisted of  four  parallel  vertical  wires  1.50  meters  apart,  48  meteis  long,  or  in  a  atripof 
wire  netting  of  the  same  length.  It  is  interesting  to  note  that  in  order  to  communicate 
between  my  stations  at  Poole  and  ft.  Catherines  (distance  31  miles)  with  the  same 
amount  of  eneniy  '^^'^  ^^^  same  kind  of  aerial  wire  this  must  be  'JO  meters  high  to 
obtain  signals  of  about  the  same  strength  as  thoee  obtained  between  the  ISd-mile 
stations  with  the  4H-meter  aerials.  This  goes  to  (ronfirm  many  other  results  previ- 
ously obtained,  which  indiiiate  that  with  a,  parity  of  other  conditions  the  distance 
varies  with  the  square  of  the  height  of  the  vertical  conductors  at  the  two  stations.  I 
have  always  found  thin  law  fulfilled,  if  the  height  of  the  conductors  at  the  two  sta- 
ttonn  is  approximately  ei|ual,  although  an  attempt  has  been  tuade  mvntly  to  throw 
doubt  upon  its  correctness. 

You  will  admit  that  the  progress  achieved  in  synliinic  sjiace  t^-legraphy  must 
have  enormously  iiicresf^l  its  fiel<l  of  applitstion  an<l  usefulness,  since  a  \'ery  great 
nomlier  of  non interfering  Htalions  can  now  l>e  worked  in  the  imm<>diate  vidnity  of 
each  other.  It  will  prolmbly  In;  of  interest  if  [  give  you  a  few  exunples  <.f  the  jirog- 
rew  made  in  the  practical  utilization  of  my  system.  An  ecninent  elet'trician  recently 
expressed  a  doubt  whether  there  was  at  present  a  single  circuit  worke<l  commorcialiy 
on  a  practical  system  of  wireless  telegraphy.  If  earning  a  revenue  from  working 
installations  can  l)e  termed  a  commercial  working,  even  such  an  incomplete  li!"!  of 
these  as  time  will  now  permit  me  to  give  you,  and  which  are  now  all  in  permanent 
working  order,  may  tie  sufficient  proof  that  a  beginning  at  least  has  Ijecn  made  in 
the  commercial  utilization  of  the  system. 

In  March,  1900,  there  were  in  use  in  the  royal  navy,  in  South  African  waters,  five 
installations  of  my  system.  The  Admiralty  was  apiiarently  well  satisfied  with  its 
working,  since  in  May  of  last  year  they  decided  to  extend  its  adoption  to  32  more 
ships  and  land  stations.    The  conditions  of  the  contract  were  that  each  apparatus, 
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before  being  accepted,  should  be  aatisEactoiily  worked  by  naval  signslmea  between  two 
Bhi|w anchored  at  Porteniouth  and  Portland,  over adistanceof  62  miles,  a coosiderable 
portion  of  which — i.e.,  IH  miles — lies  over  land,  with  intervening  hille,  and  the  hei^ 
of  atsria)  wire  was  Hpecified  nut  to  exceed  on.  each  abip  49  meters.  The  apparatoa 
was  delivered  in  a  roinparatively  short  time,  no  Bete  having  been  found  unisdaEae- 
tory.  The  apparatus  supplied  to  the  Admiralty  is  so  far  all  of  the  old  pattern— i.  e., 
the  nunsyn Ionized  aysteui;  and  I  have  lieen  informed  that  meteagee  have  been  tnue- 
mitted  and  receiveil  by  naval  siKnalinen  l>etween  ships  more  than  160  kilometers  KpaA 
Iteometimesoci-urs  that  the  unfaniiliarity  of  the  operators  witli  the  particular  kind  oi 
apparatus  used  cause<i  unsatisfactory  results  to  be  obtained,  but  I  believe  this  trouble 
will  soon  disappear.  I  am  glad  to  be  able  to  state  that  amuigements  are  being  made 
tj)  install  iny  new  syntonic  apparatus  upon  several  of  His  Majesty's  ships.  1  believe 
that  in  no  other  uavy  in  the  world  is  wireless  telegraphy  being  worked  regularly  over 
such  considerable  distances.  My  system  is  also  used  for  communication  between  the 
Borhuni  ri&  and  Borkuin  light-ship  in  (iermony,  where  an  ordinaj^  conimerctil 
chaixe  it  made  for  messages  receiveil  from  ships,  anil  it  is  employed,  further,  on  the 
Nonl  Deutscher  Lloyil's  miul  steamer  Kaiter  miheln  lUr  GmMe. 

Ai-(^)rding  to  an  official  report  of  the  imperial  postal  authorities  of  Oldenbuj^,  the 
total  number  of  commercial  wireless  telegrams  transmitted  from  and  to  the  Iight-Blu|> 
between  May  15  and  the  end  of  October  amounted  to  565,  and  of  these  618  came  frcm 


sliijw  at  sea,  while  47  were  transmitteil  to  shi|js.  Of  the  518  tel«);rains,  .W.i  per  cent 
were  addrewfd  tii  the  Nord  Deutscher  Lloyd  and  64.3  per  cent  to  other  shipping  firms. 
The  installations  are  workeil  by  onllnary  oiN'rators  in  a  moM  satisfactory  manner, 
and  on  <ine  iH-catiioii  assistance  was  obttunnl  for  a  man  who  was  taken  suddenly  ill 
on  t'li'  Horkum  riff,  and  it  was  thus  niaile  ]««tiihle  to  hand  him  over  promptly  for 
medical  treatment  on  shore. 

The  tiVHteiii  has  l)een  in  ojieration  at  I.ji  Panne,  near  Ostend,  and  on  the  Belgian 
mail  fteamer  I'rincvia  CU-uieiitiiu;  which  plies  to  Dover.  With  a  height  of  only  22 
nietcrH  on  the  whip,  it  has  Inh'ji  found  jiracticable  tii  communicate  from  Dover  Harbor 
to  Ia  l*anne,  4^1  miles  away,  and  this  installation  has  proveil  of  value  in  saving  hfe 
and  property.  Thus,  rei-ently,  a  l>ark  was  wrecked  on  the  Kattel  Bank.  The  Prir.- 
onx  CU-mattine,  which  hapijened  to  [lass  near,  at  once  sent  a  meBnage  to  Ostend,  and, 
before  leaving,  was  able  to  tell  the  Bhipwrecked  sailors  that  asaiatance  was  on  the 
way.  The  men  were  all  saved.  On  another  day,  coming  within  sighting  distance  ol 
the  Kuytingen  light-shi|>,  situatcil  al>out  15}  miles  from  Dimkirk,  the  captain  of  the 
Princei*  i'U'mmlhie  o1>Berveil  that  he  wai<  being  signaled.  It  appears  that  the  light- 
ing ap])aratns  of  the  Kuytingen  ha<l  got  out  of  order.  The  captain  of  the  mail  packet 
immediately  dispatehed  a  message,  which  was  received  by  the  installation  at  la 
Panne  and  rejieated  to  the  light^boiise  dei)artment  at  Dunkirk.     A  crew  immediately 
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set  out  for  the  lightship  and  efiect«(l  the  neceeeary  repairs,  and  the  f^'eat  incon- 
venience and  danger  of  the  Hght-ahip  not  being  able  to  have  the  lighbi  in  order  viaa 
averteil. 

Another  instance  ot  ttie  ueefulneBs  of  the  wireless  tcl»^raphj-  in  an  emergency  waa 
fumiaheii  when  the  Princam  Clhneiitiiip  herself  went  aahore  on  the  Belgian  roast  dur- 
ing a  fog.  Within  a  few  miniitee  of  the  accident  newa  of  it  was  telegraphed  from  the 
stranded  ship  to  Ostend,  with  the  remit  that  a  tug  was  at  once  dispatched  to  her 
aaisUnce  and  she  gc)t  off  at  the  next  high  tide.  So  xnu'eflBful  has  the  inslallation  of 
MrelesH  telegraphy  been  on  the  niail  steamer  Printvm  Ohnrntinf,  between  Dover  and 
Ostend,  that  similar  apparatus  ie  to  !«■  fltled  on  the  other  veasels  of  the  sariie  fleet. 

The  system  has  been  in  use,  furthermore,  since  March  1  lant  for  oniinary  commer- 
cial telejnuphy  between  the  Sandwich  Islands,  where  a  regular  charge  ia  made  for 
the  same.  An  installation  has  also  l)een  miccessfully  carrieil  out  by  my  assiBtants  for 
the  French  Government  between  AntilK«,  in  Franc-e,  and  Comica,  a  distance  of  124 


As  has  already  been  published  in  the  daily  papers,  tiini'h  n»e  ha«  been  maile  of  my 
Bystem  in  the  navy  during  the  voyage  of  the  Duke  and  DucheBs  of  Cornwall  and  York 
to  Australia. 

I  have  tried  lately  to  ascerttun  how  near  a  tuneil  transmitter  which  i;<  radiating 
waves  of  a  certain  frequency  must  l>e  to  a  ivceiver  ttiiie<l  to  a  different  frequency  in 
order  that  the  said  receiver  shall  lie  affected.  I  find  that  if  we  are  working  with 
oscillations  which  differ  very  conxiderably  in  period,  a  transmitter  cajiable  of  send- 
ing signals  .11  miles  to  a  tuned  receiver  will  not  afiect  a  nontnne<1  one  at  50  nietern. 
If  the  periods  of  osi^illation  of  the  two  tunes  are  more  uiiiilar  tji  each  other,  then  the 
nontuned  receiver  may  be  aSecte<l  even  at  several  kilometers. 

Considerable  use  ix  still  made  of  the  nontiined  system  at  iny  ex|ieri mental  stations, 
in  order  to  l)e  able  to  eotmmmitate  with  shii*  fitted  with  what  I  (sll  the  old  system, 
and  also  in  order  to  be  able  to  communitate  with  the  naval  station  at  Portsmouth. 

Before  concluding,  I  wish  to  say  a  few  words  on  a  method  propowsl  by  Professor 
Slaby,  and  with  which  I  have  also  carriiwl  oi.t  some  e.tiierimenlx.  As  transmitter 
Slaby  usee  an  arrangement,  as  shown  in  fig.  13,  which  consists  of  a  vertical  conductor 
in  which  is  interposed  a  condenser  K  and  a  spark  gap  B.     The  top  of  the  wire  is 
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not  free,  hiit  in  connerted  to  earth  through  an  inductance  C  D  and  a  wire  E.  ixtbr 
receiving  etation  the  arrangement  shown  in  fig.  17  iti  employed.  It  consiMH  in  t 
vertical  conductor  D  (',  connected  to  earth  at  C,  which  should  be  the  nodal  point  of 
the  waveti  induced  in  the  wire  D  C.  where  there  ia  joined  another  wire,  termed  b 
extenfinn  wire,  of  equal  length.  In  this  cane  Slaby  placet)  an  apparatus  which  he 
calUa  "  tnultiplii»tor,"  connected  to  the  coherer  between  the  end  of  the  extenaiot 
wire  and  the  earth;  or  by  another  arrangement  (flg.  17),  he  naee  a  loop  wiir 
F  G  H  n  C  E,  the  miiltiplicator  being  placed  between  K  and  F  in  aeries  with  the 
extenxiun  wire  J.  By  means  of  thia  arrangement  Slaby,  on  December  22  of  lal 
year,  showed  the  reception  of  two  different  meaagea  cient  from  two  traosmitliiif 
Hiatioiis  irituate<l  at  unequal  diHtances  from  the  receiving  station  to  lie  poteible,  out 
station  U'lng  at  4  kilometeni  and  the  other  at  14  kiloiiiet^n,  thus  obtaining  a  rcAik 
which  may  lieconnidereil  similar  to  that  obtaineil  by  nie  ronie  months  previout'ly  Ofe 
larger  distances.  (See  ProfeMvjr  Fleming's  letter  in  the  Times  of  October  4,  1900.) 
The  information  given  in  Klahy'R  paper,  as  published  in  the  EUttrottdaiinrJif  Ztis- 
tehrifl,  in  exoeeiiingl y  incomplete.  We  are  not  told  what  was  the  amount  of  eneijr 
used  for  the  transtnission  nor  the  height  of  the  vertical  conductor  at  the  i«ceivinf 
station  or  at  the  transmitting  statjon  at  the  Aberapree  Kablewurks.  We  are  UM 
that  the  trannmisHion  wire  was  suspended  between  the  chimney  shafts.  Very  littk 
infonnation  is  inveii  as  to  the  appliance  which  Dr.  Slaby  calls  a  mnltiplicatnr.  G. 
Kapp,  who  in  prol«bly  arquainted  with  the  details  of  Slaby's  work,  comnicntin; 
on  this  pAjHT  of  his,  ittlls  the  instrument  in  quL>t<tion  "an  especially  wountl  indoo 
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tion  coil  ('induction  spule'),  the fuiicticjn  <it  which  is  to  increase  the  E.  M. F.  of  the 
oscillations  at  the  ends  of  the  ci>herer."  Ujion  reading  this  for  the  first  time,  1 
assumed  that  the  nuiltiplicator  was  an  uscillaliim  transformer  perfonriing  the  func- 
tion of  th.isc  dewTilied  in  my  (latent  <late<l  June  1,  IKHH,  and  also  describeil  in  my 
Royal  Institution  lei'tun'  of  February  2,  IKOl.  As  I  snliseqnently,  however,  discov- 
ensl,  Pnifiiwor  Slaby,  referring  to  the  multipli(»Ior,  states:  "This  apparatus  in  its 
most  siinple  fiirtn  itonsisls  of  a  wire  coil  of  a  dfU'nnine<l  shape  and  form  of  winding, 
which  de|)en<iH  n|K)n  the  length  of  the  wave.  *  •  »  I  iiii|[ht  call  this  ai>pan- 
tua,  iniknown  to  my  knowledge  np  to  the  present,  a  multiplicatiir.  It  is  not  to  be 
c<)nfi)unded  with  a  transformer,  as  it  has  no  secomlary  wimling." 

This  statement  a|)[N'ars  to  me  very  ambiguous,  as  I  always  have  undemtood  that 
what  wcchII  trans fonnerH  nee<l  not  havea  distinct  secondary  windirw-  An  appliance 
called  an  autotransformer  was  used  by  the  Westinghouse  ("omiany  for  regidating 
the  K.  M.  Fsupiilieil  Ut  house-lighting  installations,  whicJi  consisted  in  a  wngle  will- 
ing, a  certain  numlx'r  of  turns  acting  inductively  on  the  adjacent  ones.  (See  "The 
A Iternate-f Current  Transformer,  by  J.  A.  Fleming,  Vol.  II,  pp.  187,  188. )  One  of 
the  first  Imnsfomiers  ever  mails  is  shown  in  the  work  al)ove  referred  to,  Volume  II, 
pages  (i  aii<I  7.  At  page  6  we  read:  "  l*age  really  niad<:  the  first  exi>eriment  in  auli> 
induction  and  showed  that  different  |«rt»of  the  «ime  (Conductor  might  art  as  priniarj' 
and  secondary  circuits  to  each  other  it  in  omtiguity." 

I  installed  the  apparatus  desiTilxnl  by  Slaby  ut  Niton,  Isle  of  Wight,  and  at  Poole, 
using  wires  ;«  nieti-rs  high,  but  with  the  receiving  wire  earthed  at  C  {fig.  171  of  the 
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loop  I  could  receive  nothing,  although  I  tried  varioua  frequencieB  of  osdllatioD.  It 
ia,  huwever,  probable  that  I  might  have  received  had  I  been  working  over  mnch 
shorter  distances  than  50  kilometers,  aa  SUiby  did  in  his  demonstratioD,  or  had  I 
used  a  greater  height  of  wire.  By  using,  however,  my  method  of  con.-ection— i.  e., 
introducii^  between  the  vertical  wire  and  earth  an  oscillation  translonner  liaving  its 
circuits  tuned  to  the  frequency  pven  by  an  ordinary  vertical  radiating  conductor  of 
length  equal  to  the  Slaby  wire  A  C — I  succeeded,  by  means  of  extremely  sensitive 
coherera,  in  obtaining  communication.  Ithentried  thefollowiiigeiperiment;  Itook 
down  the  earth  wire  E  D  and  the  inductance  D  C,  and  iwed  only  the  conductor  A  0 
insulated,  with  the  condenser  in  cireuit  for  transmitting.  An  enomiuiia  strengthen- 
ing of  the  signals  at  the  receiver  was  immediately  obtained,  which  .obviously  means 
a  greater  ease  of  working  and  the  possibility  of  obtaining  signals  over  greater  dis- 
tances. The  reasons  which  demonstrate  that  a  closed  circuit,  such  as  is  employed 
bySlaby,  must  be  a  poor  radiator  are  obvious  U>  those  who  have  studied  and  read 
the  classical  works  published  since  the  time  of  Hertz's  experiments. 

Dr.  Blaby,  however,  states  that  the  inductance  at  the  top  of  his  loop  confines  the 
oacillationa  to  the  vertical  part  AC.  It  this  he  the  case,  the  frequency  of  these  local 
oscillations  can  not  Ix!  equal  to  that  of  the  whole  circuit  ACDE,  which  it  haa  been 
StSited  was  so  easy  to  calculate,  if  the  translations  of  Slaby's  paper  I  am  relying  on 
are  correct.  I  believe  that,  notwithstanding  the  inductance  CI),  a  consideisble 
amount  of  energy  must  pom  to  earth  through  the  earth  wire,  which  acts  as  a  leak 
uselessly  dissipating  euErgy  which  should  be  raiiiated  into  space  in  the  form  of  ether 
waves.  If  these  conclusions  are  correct,  I  am  not  at  all  i:lear  as  t<>  what  necesaity 
there  is  for  employing  the  earthed  conductor  ED  and  the  inductance.  It  is  not  neces- 
sary for  obtiuning  syntonic  effects  from  transmitting  stations  placed  at  unequal  ilis- 
tiincefl  from  the  receiver,  as  this  can  lie  obtained  when  using  the  primitive  form  of 
transmitter  shown  in  fig.  1 ;  and  Slaby  has  not  yet  described  how  to  obtain  different 
messages  from  transmitters  situate<l  at  equal  distancett  from  the  receivers,  which  is 
mnch  more  dilGcult  in  my  experience;  nor  does  it  appear  possible,  with  the  method 
he  desrribex,  to  tRinsmit  various  messages  at  the  same  time  fmm  one  sending  wire  as 
can  be  done  with  the  system  I  have  just  explained.  The  distance  obtained  with  the 
clnse<l  transmitting  arrangement  must  lie  comparatively  small. 

As  I  have  alreaily  stat«I,  i-onmiuni(«ation  over  a  distance  of  3(XI  kilometers  in  now 
being  maintained  with  my  system,  hut  I  am  not  aware  of  ahytliing  approaching  even 
100  kilometers  lieing  achieved  with  the  liHip  transmitter.  It  may  l>e  said  that  long 
distances  of  transmission  are  not  necessarily  an  advantage,  but  I  notice  that  the  Navy 
wants  li)ng-distance  apparatus  supplied  ti>  it.  I  have  also  trie<i  connections  similar 
to  Slahy's  extension  wire  in  the  receiver,  but  I  find  that  the  real  sifting  c)nt  of  wa^'e8 
ia  done  in  the  oscillation  transformer,  although  somrtim(>fl  it  may  lie  desirable  to 
increase  the  )ierii>d  of  oscillation  of  the  aerial  conductor  by  adding  inductanci-  to  it, 
or  at  other  times  to  decrease  its  period  by  placing  a  suitable  condenser  in  scrim  with 
it.  I  trust  it  will  not  be  Ihiiught  that  I  wisii  in  any  way  to  minimize  the  importance 
of  Slaby's  work.  1  only  wish  to  get  at  the  facts  and  to  draw  a  discuKsion  on  a  very 
interesting  subie<'t. 

Time  Aiiee  not  permit  me  to  refer  to  a  great  numl>er  of  experiments  upon  wliich 
I  am  now  engaged,  or  which  have  lieeii  carried  out  by  others,  but  I  hoiK-iin  ii  future 
occasion  to  descrilie  lietler  results.  I  have  come  to  the  conclusion  that  the  days  of 
the  nontnned  system  are  numbered.  The  ether  a1>out  the  English  Channel  has 
become,  in  consequence  of  great  wirelesw  activity,  exceedingly  lively,  and  a  non- 
tuned  receiver  keejis  picking  up  messages  or  partw  of  messages  from  various  sources 
which  very  often  render  unrewlalile  the  message  one  is  trying  to  receive.  I  am  glad 
to  say,  however,  that  I  am  now  prepared  with  syntonic  a|iparatus  Hiiilable  for  com- 
men-ial  purposes.  And,  as  luy  final  word  on  the  general  subject  for  the  present,  let 
me  say  that  those  who  are  responsible  for  the  recent  development  of  wireless  teleg- 
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rspliy  into  a  praoti<»l  scienre  can  not  fiul  to  find  great  aatiHfaction  in  the  reflectioii 
that,  aaalrcwly  life  han  lM'i>n  Have<l  that  withont  thiediacovery  would  hai'e been loM, 
so,  in  the  future,  apart  fn>ni  itn  manifohl  commercial  pomibilitiM,  valuable  as  th«ce 
are,  humanity  in  likely  to  have  l>efore  very  long  t«  rec<^7iiKe  in  tel^rraphy  throngh 
apace  without  ctinnwting  wires  the  must  jwtent  safeguard  that  has  yet  been  devised 
to  reduce  the  jierilR  of  the  world'H  xea-ffoinf;  |>npulaUon. 


Dr.  Fleming,  F.  R.  S.,  Raid  that  ax  lie  haci  l>pen  {lermitted  to  lie  a  little  liehind  the 
8uene«,  anrl  hail  seen  sunie  of  the  a|i|>aratuH  before  it  was  made  puhlic,  he  wa«  ablelo 
entirely  ciinfirni  Mr.  Marconi'H  atatementfl  with  n^rd  to  hit<  exi^erimentjii.  A  very 
great  stride  forwani  ha<l  lieen  niatle  in  Hyn tonic  telegraphy.  The  subject  woh  not  a 
new  one— in  fat't,  a  tanie  numt>er  of  jialentfl  had  l>een  taken  out  in  connection  with 
it,  nioKt  of  which,  however,  emliodieil  more  hope  than  ex|>erience.  In  Kpite  of  the 
fact  that  there  were  so  many  clainifl  of  priority  in  the  inatter,  he  had  the  titmngeM 
poiwlile  conviction  that  Mr.  Marcini  waa  the  fimt  person  to  actually  achieve  a  trw 
syntonic  telegraphy  with  electric  waves.  He  had  done  that  in  virtue  of  having  fol- 
lowed out  tu  their  logical  iiwue  the  fundamental  scientific  principtett  of  the  subject 
which  he  had  bo  clearly  grasjieii,  one  of  which  waa  the  et«ential  distinction  betwen 
the  radiative  and  the  nonradiative  circuit.  Many  inventors  and  ))atenl«e8  had  pro- 
fessed to  have  obtained  syntonic  telegraphy  with  a  simple  open  aerial  inaulated 
radiator  of  the  Marconi  tyjN!.  Although  it  was  ]>oSBible  to  produce  a  kind  of  t>aEtani 
syntonic  telegraphy  hy  that  means,  it  was  not  poinible  to  prmluce  true  cyntonic  te\ef- 
raphy,  because  the  aerial  simply  produ<«d  a  Bort  of  etherio  impulse  or  exploaion  and 
not  a  true  train  of  wavM.  It  waa  just  as  possible  to  produce  true  syntonic  telegniphj 
by  thow  means  as  it  would  be  to  <-aiuie  one  whip  to  crack  by  cracking  another  near 
to  it.  When  a  closed  circuit  was  taken,  which  was  a  powerful  absorlier  of  electric 
energy  ami  axmidated  with  a  railiative  circuit,  a  means  was  obtained  for  prtMlucinR  * 
tnie  train  of  waves.  If  those  two  circuits  were  tuTied  together  a  great  improvemeot 
was  effected  on  anything  previously  accomplished.  Mr.  Marconi  had  not  only  con- 
strui'lcil  a  reiviver  cajuble  of  receiving  trains  of  waves,  but  also  capable  of  not  receiv- 
ing th()t«  not  ada])teil  to  it.  No  train  of  waves  would  act  U|>on  his  Hyntonic  recover 
except  those  which  had  a  particular  period.  An  analc^y  might  l>e  found  in  a  cork 
floating  on  wat^'r,  which  would  1«  hohl)ed  up  and  down  by  any  wave,  lon){  or  short, 
which  went  over  it;  but  a  heavy  log  of  wood  floating  on  the  water  and  tethered  to 
the  iKittom  of  tbi;  sea  by  a  f]>iral  spring  would  only  lie  caused  to  l>ob  up  and  down 
by  waves  having  one  particular  period.  The  foninT  i^irreaponded  to  a  simple  iidierer, 
and  the  latter  to  a  syntonitr  recei^'er  of  the  kind  dewribeii  in  the  paper.  He  quite 
agreed  with  Mr.  Mariiini  tliat  the  days  of  the  nonByntonic  telegraphy  were  num- 
bered, because  no  one  would  chotxi  a  receiver  i^pable  of  bi'ing  affected  by  every 
vagrant  wave  when  xuch  an  iuBtrument  as  Mr.  Marconi's  latest  form  of  receiver  wm 
available.  Among  the  powibilit.ies  which  lay  in  front  of  the  invention  was  Ihatit 
would  Ik  imim-diately  poKsihle  to  provide  the  admiralty  and  the  poft-ofilce  with 
inBtnimenta  having  an  admiralty  or  poat-offlce  frequency,  and  to  reginter  frequency 
just  es  a  telegraphic  address  was  n^istereii,  bo  that  no  one  else  could  use  that  par- 
ticular frequency.  He  had  had  the  privilege  of  riding  on  the  motor  car  described  by 
the  reader  of  the  paper,  and,  when  many  miles  from  home,  they  were  able  to  oom- 
municate  with  their  hotel  and  order  their  luncheB.  In  (inclusion,  he  offered  hia 
warmest  congratulations  to  Mr.  Marconi  on  the  iinmeniM  strides  he  had  made  in  the 
improvement  of  his  initial  invention. 

Captain  Kenne<ly,  R.  K.,  said  he  wished  Ut  explain,  in  common  justice  to  Mr. 
Marconi,  swime  of  the  jioints  connected  with  the  operation  of  the  system  in  Sooth 
Africa.  A  scheme  was  suddenly  conceived  an<l  hastily  executed  of  wending  appara- 
tus and  asdutanta  to  install  the  syutem  at  Durban.     But  instead  of  setting  it  up  at  that 
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port,  it  was  sent  Ui  the  front.  No  poles  were  available,  and  the  attempts  to  subeti- 
'fcote  hit«e  and  balloons  were  unena^esCnl.  For  want  of  labor  and  proper  materiale 
progress  waa  slow,  and  eventually  the  work  was  stopped.  On  arriving  in  Natal,  on 
the  flret  opportunity,  he  handed  the  whole  Rysl«m  over  to  Capt.  Penry  Siott,  who 
^Forked  it  most  Hatiafactorily  on  board  the  ships  at  IXirban  up  to  the  time  he  left 
South  AfriiM.  The  opeiationa  in  Cape  Colony  were  entirely  experimental,  and 
'vroiild  have  succeeded  had  they  been  given  a  fu  r  chance. 

The  chairman  (Professor  Ayrton)  in  proixwing  a  vote  of  thankn  to  Mr.  Marconi 
for  hia  admirable  paper,  s^d  that,  after  listening  to  what  wireleea  telegraphy  had 
adreaily  done  in  saving  life  and  phips,  they  realized  why  the  reader  of  the  paper, 
although  so  young,  hadacquired  fame;  why  he  had  won  that  moresubetantial  reward 
which  sometimes  went  with  fame,  hut  often  did  not,  and  also  grasped  why  he  had 
earned  what  shoald  be  dearer  to  him  than  fame  or  wealth — the  gratitude  of  all  peo- 
ples for  having  so  (rourt^eonsly  developed  a  new  sense  for  the  world.  Although  still 
tar  away,  he  thought  they  were  gradually  coming  within  thinkable  distance  of  the 
realization  of  a  prophecy  he  ventured  to  make  four  years  ago,  of  a  time  when,  it  a 
person  wanted  to  t^lt  to  a  friend  he  knew  not  where,  he  would  <'all  in  a  loud,  electrO' 
m^^netic  voice,  heard  by  him  who  had  the  electro-magnetic  car,  silent  to  him  who 
had  it  not.  "  Where  are  you?"  he  would  say.  A  small  reply  would  come,  "I  am 
ftt  the  bottom  of  a  coal  mine,  or  crcwsin/ the  Andes,  or  in  the  middle  of  the  Pacific." 
Or,  perhaps,  in  spite  of  all  the  callinjit,  no  reply  would  come,  and  the  person  would 
then  know  his  friend  was  dead.  Let  them  think  of  what  that  meant,  of  the  calling 
which  went  on  every  day  from  room  to  room  of  a  house,  and  then  think  of  that  call- 
ing extending  from  pole  to  pole — not  a  noisy  babble,  liut  a  call  audible  to  him  who 
wanted  to  he&r  and  absolutely  silent  to  hiin  who  did  not;  it  was  almost  like  dream- 
land and  ghost  land — not  the  ghost  land  of  the  heated  imagination  iiiltivated  by  the 
Psychical  Society,  but  a  real  communication  from  a  distance  based  on  true  physical 
laws.  On  seeinK  the  young  faces  of  so  many  present  he  was  lille<l  with  green  envy 
that  they,  and  not  he,  might  very  likely  live  to  see  the  fulfillment  of  )iis  prophecy. 

Mr.  Marconi,  in  reply,  thanked  Dr.  Fleming  for  his  kind  remarks.  To  him  he 
was  ah*o  indebted  for  valuable  advice  on  many  subjects  he  did  not  understand,  and 
in  which  Dr.  Fleming's  theoretical  knowledge  was  of  great  value.  In  reference  to 
Captain  Kennedy's  remarks,  he  wished  to  give  an  explanation.  When  the  war  broke 
out  in  South  Afrira  he  was  asked  whether  he  could  send  his  apiiatatus  out  there. 
His  asBoeiates,  in  reply,  made  two  pro|)osals:  (1)  To  send  apparatus  for  work  at  the 
front,  and  (2)  between  shore  stations  and  the  transports  at  Durlian.  The  propoeat 
of  using  the  apparatus  at  the  front  was  not  acc^ptecl  iiy  tlie  war  offlce  at  tlie  time. 
The  apparatus  was  sent  out  without  jioles  l)ecau«e  he  was  informed  they  would  be 
found  at  Durban.  On  the  arrival  of  his  asuislants  in  South  Afrita  they  pluckily  vol- 
unteered to  go  to  the  front,  thinking  the  system  might  \>e  worked  with  advantage  to 
the  English  army;  hut,  on  reaching  the  front,  poles  could  not  he  obtiuned  by  which 
to  raise  the  wires.  At  that  time,  according  to  the  old-fashioned  system,  this  was 
absolutely  necessary.  Captain  Baden-Powell  came  to  the  rescue  with  some  well- 
de«gned  kite8,~and  signals  were  transmitted  about  18  miles.  Although  the  system 
was  never  used  during  operations  in  South  Africa,  it  was  not  the  fault  of  the  system. 


SOME  NAVY  LEAGUES-WHAT  THEY  ARE  AND  WHAT  THEY 
ARE  DOING.. 


By  Lieutenant  Orlo  8.  Knbppeb,  United  States  Navy, 
Stof  InUlHgence  Officer. 


The  influence  of  navies  on  the  fate  of  nations  has  been  Rrowin^  year 
bj'  year  until  now  no  nation,  whatevpr  may  be  its  military  power  or 
its  geographical  position,  can  figure  as  a  great  world-nation  unlei^s  it  be 
strong  on  the  sea.  To  some,  of  course,  this  strength  is  more  important 
than  to  others.  To  England  it  is  life.  But  no  mattei'  what  the  coun- 
try, if  it  falls  behind  in  the  race  for  naval  supremacj-  it  falls  behind 
in  the  race  for  greatness. 

This  fact  is  realized  by  all  the  principal  powers,  and  effort  is  being 
made  to  educate  the  mass  of  the  people  to  the  same  idea.  This  task 
has  been  undertaken  by  various  navy  lojigues,  and,  in  one  country,  at 
least,  with  marked  suctress.  The  modern  navy  league  is  a  compara- 
tively recent  institution,  though  we  have  no  trouble  in  tracing  it  to 
ancient  history.  Athens  rose  to  the  zenith  of  her  power  after  the 
battle  of  Salamis — her  Trafalgar — and  the  story  of  her  final  fall,  caused 
by  neglect  to  rebuild  and  reorganize  the  fleet,  is  a  stoiy  full  of  inSttruc- 
tion  to  those  who  read  with  open  eyes.  The  Athenian  fleet  that  won 
the  battle  of  Salamis  was  largely  supplied  dnd  supported  by  private 
contribution?  of  individual  citizens.  But  in  Rome  we  have  perhaps 
the  first  organized  navy  league  and  fhe  best  example  of  what  a  navy 
league  can  do.  In  the  year  249  B.  C.  Rome  had  already  been  engaged 
for  some  time  in  her  desperate  struggle  with  Carthage  for  the  empire 
of  the  world.  The  first  part  of  the  war  was  largely  naval  and  the 
Romans  were  no  match  for  the  Carthagenian  sailors.  Yet  they  strug- 
gled on,  learning  lessons  by  their  defeat,  until  at  last  the  courage  of 
the  rulers  faltered.  In  the  previous  six  years  they  had  lost  more  than 
600  ships  of  war  in  l)attle  and  storm,  and  of  these  nearly  20<),  with  SOO 
tmnsports,  had  been  destroyed  within  the  year.  The  (jiovernuient  gave 
up  and  no  effort  was  made  to  rebuild  their  fleet.     Then  was  organized 
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the  first  navy  league.  The  wealthier  patriots  of  the  city  leago^ 
together  in  the  year  343  B.  C.  and  built  a  fleet  of  250  battleships  on  ■ 
an  improved  model.  Theae  they  manned  and  carefully  trained  at  thdr 
own  expense  and  then  presented  them  to  the  (lovemment.  Therwult 
b  history.  On  March  10  of  the  following  year  this  volunteer  fleet 
met  and  destroyed  the  Cartbagenian  fleet,  and  with  the  fleet  the  dream 
of  Carth^^.  To  quote  Mommsen:  "The  last  great  effort  of  the 
Roman  patriotH  had  lK>rne  fruit;  it  brought  victory,  and  with  victory 
peace." 

The  modem  navy  league  will  not  likely  be  called  on  to  build  flee^ 
though  in  some  instanceK  they  have  given  material  aid,  as,  for  ezim- 
ple,  the  Government  of  Natal  furnishes  the  British  navy  annually  with 
12,000  tons  of  coal  free,  and  the  Cape  Colony  is  preparing  to  bnitd  & 
battleship  to  be  presented  to  the  Government.  But  the  work  of  llie 
modern  navy  league  is  primarily  to  educate  the  people  to  the  needs  of 
a  great  navy  and  in  that  way  influence  legislation.  The  expenditure 
on  a  navy  is  held  to  be  the  premium  paid  on  the  insurance  of  tlie 
country,  and,  in  some  cases  at  least,  this  simile  is  just.  With  oar 
appropriation  for  the  next  fiscal  year  of  less  than  ninety  millions  at 
pay  only  about  a  dollar  per  capita  for  this  insurance. 

An  important  result  of  the  organization  of  navy  le^ues  abroad  ti 
the  increased  facilities  foi'  recruiting  for  the  navy.     It  brings  a  grssl    i 
many  young  men  from  inland  partH  of  the  counti-y  in  touch  with  the 
navy  and  many  volunteci-s  for  service  have  resulted.  i 

The  following  brief  accounts  of  various  navy  lef^es  abroad  are    ! 
given  to  show  their  organization  and  what  they  are  accomplishio^.    | 
and  to  show  how  the  fight  for  maritime  supremacy  is  taking  hold  of 
the  world  in  general: 

THE  BRITISH  NAVY  LEAGUE. 

The  first  of  the  modern  navy  icagu^w^the  British — was  establislie<i 
only  as  recently  as  lHlt4.  Since  then  it  has  grown  rapidly  and  has 
branches  in  most  of  the  principal  cities  of  England,  many  of  the 
schools  and  colleges,  and  in  nearly  every  British  colony  the  world  over. 

The  organization  of  the  league,  with  its  object  and  manner  of  wort- 
ing,  is  best  given  by  the  constitution  of  the  league  and  the  following 
leaflets  printed  by  the  league  and  extensively  circulated  throughout 
the  entire  British  Empire: 


1.  This  a«eociation  shall  bec&lled  "The  Navy  Tjea)i;ue."     lis  purpcee  shtkll  be  to 
eeoiire  as  the  primary  olijeirt  of  the  national  policy  "the  command  ot  the  tiea." 

2.  The  general  aimB  of  The  Navy  I>«gue  shall  ln' — 

(a)  To  nprcad  mfi>nimtii>ii  Hliowing  the  vital  im|>ortani>>  tu  tliv  Brilinh  Kmpireot 

the  naval  Hiipreniacy  upon  which  dejirnd  its  tnule,  empire,  and  national  exiilfnn'. 

(t)  To  call  attention  lo  the  enormotiM  deniaiuis  whieh  war  would  make  upon  tbt 
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n&vx,  and  to  the  fact  that  the  navy  ia  not  strong  enough  to  meet  them,  and  at  all 
tiai««i  lo  point  out  any  ehortoomings  in  this  r«epect. 

Cc)  To  call  attention  from  time  to  time  to  such  measures  ae  may  be  requirite  to 
secure  adequate  preparation  for  the  maritiuie  defentte  oF  the  Empire. 

(cf)  To  urge  thette  matters  on  publii:  tnen  and,  in  [Hirticular,  upon  uindidat«s  for 
Parliament 

3.  The  league  shall  be  absolutely  distjnct  from  all  party  politics. 

4.  All  persons  approving  of  its  aims  and  contributing  tt)  its  fundu,  according  to  the 
following  rates  of  eubscription,  shall  Ite  honorable  vice-presidents,  members,  or  asso- 
cia,t«s  of  the  league,  as  the  cam  may  be,  viz: 

£  >.  d. 

Honorable  viiw-preuidentH  (annually) 5  0  0 

For  life 26  0  0 

&letiibers,  gentlemen  (annually ) I  1  0 

Forhte 10  10  0 

Members,  ladies  (annually) 10  6 

For  life 5  5  0 

AHsoi^at«s: 

With  publications  i>o«t  free,  not  less  than  (annually) 5  0 

Without  publications,  any  less  amount. 


With  a  view  to  aims  (n)  and  (6): 

(1)  The  circulation  of  a  list  of  books  and  articles  conveying  the  information  speci- 
fied in  the  ftrst  and  second  general  turns  of  the  league. 

(2)  That  copies  of  the  more  important  works  be  presented  to  chambers  of  coni- 
iiierce,  public  Ubraries,  and  similar  institutions. 

(3)  That,  with  the  concurrence  of  authors  and  jmblishers,  select^^l  pasaagee  from 
8ome  of  these  books  be  reprinted  and  circulated  by  the  league. 

(4)  The  publication  by  the  league  of  such  ori^nal  essays  and  papers  as  may  be 
thought  desit^ble. 

(5)  The  formation  of  a  library  of  reference  and  collection  there  of  reports  and  evi- 
dence of  committees  and  royal  commissions,  newspaper  article«,  pamphlets,  etc.,  bear- 
ihg  on  the  business  oE  the  league. 

(6)  That  a  list  of  duly  qualified  lecturew  be  prepared,  and  arrar^i^intintH  made  for 
lectures  io  l>e  given  under  the  auspices  of  the  lei^ie  in  the  principal  towns  of  the 
United  Kingdom. 

(7)  That  the  league  should  enter  into  conununication  with  all  nonjiolitical  iMxlies 
organized  for  the  purpose  of  urging  the  tmity  of  the  Kmpire,  and  should  press  upon 
their  att«ntion  il«  general  aim,  and  endeavor  to  facilitate  their  work  si)  far  as  it  includes 

(S)  That  steps  l)e  taken  to  acquaint  leaders  of  public  opinion  in  the  colonies  and 
dependencies  with  the  scope  of  the  league's  work,  and  that  they  In;  invited  to  form 
bmnches  of  the  league. 

With  r^ard  to  the  third  genemi  aim  (c): 

(I)  That  the  executi\'e  of  the  league  place  itself  in  comnumitation  with  members 
of  Parliament  with  a  view  to  ascertaining  what  effect  lias  lieen  given  to  Ute  unanimous 
recommendations  contained  in  the  report  of  the  royal  commission  of  1890  relative  to 
the  appointment  of  naval  lords  to  the  Admiralty. 

With  r^ard  to  the  fourth  general  aim  (d): 

(1)  That  test  questions  be  prepared  and  put  to  candidates  for  Parliament. 

(2)  That  the  executive  of  the  let^e  arrange  for  public  meetings  in  support  of  the 


Firat.  To  hrii^home  U>  vvery  man,  wonuui,  and  cKilil  in  thel^'nitedKingdnDitfait 
the  bulk  cif  the  tsw  nmteriail  used  in  our  manufacturef,  and  tno-thirdB  of  the  food  Re 
eat,  m  trannporteil  acmex  the  sea.  That  it  theaupply  oE  Diaterial  and  the  eipottii 
manu  facta  red  pniduiia  in  arreMeil,  the  wa^  fund  will  (lisappear,  so  that  tlie  piiTriu»- 
iag  pow«^r  of  th«  [leople  muM  prove  utterly  inadequate  to  their  needs,  and  the  ivsl- 
able  Ktore  nf  pruvinons,  howe\'er  increased,  will  l>e  entirely  beyond  their  hmub. 
That,  coiiHHiuently,  fortifi<stions  and  military  xtrength  adequate  to  resist  inmioo 
will  !«  iKiwerltxB  to  avert  nationu]  disaeter.  That  the  protection  of  cotnnien.t'  al  s* 
ifi,  therefore,  vital  to  the  ])eople  of  this  country,  and  e8|>eciaJly  to  the  working  ilatn. 
That  commerce  can  )>e  i;uanle<l  only  hy  a  BUpremely  |>owerfnl  navy,  able  to  aaeit 
and  ti)  iiiuntain  the  c<imman<l  of  the  sea- 
Second.  To  convince  e\'ery  taxpayer  and  every  politician  that  judicioiiH  exptofi- 
ture  uiion  the  navy  ii>,  for  the  nation,  only  the  oidinary  inxurance  which  no  euKfet- 
eon  |{n)d)!efl  in  private  affairH,  applied  to  rittkH  appalling  in  their  nature  and  extmt 

Third.  To  enliwt,  on  national  groundw,  the  Bupport  of  all  clatnee  in  niaintainiiv  4e 
fleet  at  the  requisite  Htandord  of  etrength,  and  to  denounce  any  shortconiingii  in  Oat 
retiiiecL 

Fourth.  To  inaiHt  that  the  queutjon  lit  tlie  navy  liesalKive  and  beyond  all  (MDn4i5> 
ationa  of  party  pcilitica,  that  a  Hudden  development  of  naval  strength  in  inipiMnhie, 
and  tliat  continuity  of  preparation  is  the  ewwnce  of  national  security,  and  the  <mij 
preventative  of  niinoun  and  diacreditable  scares. 

Fifth,  Throughout  theFjnpiretoexplainhy  lectures,  by  the  dieeenunation  of  lila* 
ture,  by  meetings,  and  l>y  private  propaganda,  how  naval  eupremacy,  the  heritage 
handed  down  by  generations  of  British  seamen,  has  been  alike  the  source  of  natiixiil 
proHperity  and  the  sure  safeguard  of  the  liberties  of  the  people  in  periods  of  sttTK 

Sixth  and  Anally.  By  inculcating  and  strennoualy  upholding  the  princnpleti  ol  > 
great  national  policy  baeed  upon  sea  power,  to  bind  together  the  scattered  menilMi 
of  the  Empire  into  one  great  whole,  united  in  interest  as  in  heart,  and  prepared  W 
miUQtain  intai^t  in  territory,  and  untomiebed  in  honor,  tlie  eplendid  inheritaner 
received  from  our  forefathers. 

THE  NAVr  LEAGUK  JOORKAL. 

The  Navy  League  Joui-nal  is  a  monthly  publication  and  is  the  official 
ot^n  of  the  league.  It  is  a  journal  of  about  15  pageu,  and  ^ive»aU 
the  current  naval  news  and  full  rtiportt  of  all  navy  league  niatteiK 
Special  attention  is  given  to  the  shipbuilding  progi-amw  of  all  the  gnat 
naval  powers*,  and  the  ai-ci'pted  British  axiom  that  the  British  !»»7 
must  be  at  least  equal  to  the  two  next  strongest  fleets  of  the  world 
combined,  plus  a  reserve  for  unexpected  contingencies.  Is  always  kept 
to  the  front.  Illustrations  of  foreign  ships  and  tables  of  comparisoo 
are  numerous,  and  everything  is  done  to  give  the  public  a  knowledgf 
of  the  navy,  what  it  has  done  in  the  past,  what  it  is  doing  dow,  uid 
what  it  must  do  in  the  future,  if  England  is  to  remain  a  world  power. 
The  circulation  of  the  Journal  in  May,  1900,  was  8,000  monthly. 

THE   PARLIAMENTASr   ELECTIONS. 

In  the  elections  to  Parliament  in  the  fall  of  1900  the  navy  le^e 
took  a  prominent  part,  always  working  for  a  stronger  navy,  irrespec- 
tive of  party  politics.     The  following  is  an  example  of  a  circular  that 


appeared  in  every  paper  and  waa  circulated  in  every  c()rner  of  the 
Empire: 

the  navy!  xnu  navy!!  THE  NAVYl!! 
To  Ihf  tUrton: 

The  exet^utivt!  coiniiiiU4!v  iif  the  Navy  Lea^e  note  tliat  in  none  ni  tlie  iiianifeMtoee 
iasuofl  by  the  leiulers  of  the  two  gnat  (xilitical  partiett  ih  any  H|iecilir  ineDtionE  inaile 
of  tht^  iieceffiity  for  augnionting  our  naval  strength. 

Onr  naval  poeition  to-day  m  (^oinproiniseti  by  the  failure  tii  carry  out  that  naval 
ahipbuilding  ])n))n'aiii  Mtateil  by  Mr.  Goschen  to  lie  the  least  that  woul<l  meet  imr 
re<]uirenient>i,  and  for  which  money  vote<l  by  the  laU;  Parliament  is  xtill  unupent. 

The  Navy  League  therefore  submit  the  following  questions,  which  thi^'  sufcgeot 
should  t>e  aaked  of  all  candidateu  for  Parliament  throughout  the  Kingdom,  and  they 
hope  that  their  fellow-countrymen  will  asaiiit  them  in  thi^  imjiortant  matter: 

1.  Are  you  aware  that  the  officer  in  command  of  the  Channel  Siguadron  taaiiK  at 
(ir^enock  on  May  11  laat  "that  he  considered  he  ha<l  not  enough  Imttleahijie  and 
cruisers  to  meet  any  great  e me rgeniy  that  might  arise?" 

2.  Will  you  pledge  yourself  tin  require  from  the  lidvemuient,  irreB|)ective  of  party, 
the  provisiouand  iiuuntenance  of  that  standard  of  naval. streii>rth  )>i  modem  and 
effective  warships,  their  necesaaries  and  auxiliMies,  which  m  BufBcient  tu  hold  com- 
niBod  of  the  sea  against  a  coalition  of  any  two  other  maritime  piiweniT 

3.  Will  you  urge  le^xlation  lending  Ut  restore  Britich  seamen  to  the  vesselH  r>f  the 
British  mercantile  marine? 

,        Electors!  Do  nut  t>e  put  off  with  vague  assertions  from  your  candidates,  but  ask 
them  for  a  definite  pledge  on  this  vital  mibject,  mid  ter  (lull  yini  get  il. 
Vote  for  a  strong  navy  ami  peace, 

THE    BKITISH    MERCHANT    MAKINK. 

The  number  of  foreign  seamen  in  the  IlritLsh  oieichant  marine  has 
increased  from  y  per  cent  in  IStiO  to  nearly  41  per  cent  iii  1897.  As 
in  time  of  war  England's  naval  reser^'O  would  be  largely  drawn  from 
her  merchant  marine,  this  condition  of  affairs  is  most  undesirable,  and 
the  Navy  Lei^^ue  has  taken  up  the  problem  of  manning  the  merchant 
marine  by  Englishmen  and  generally  raising  the  standard  of  the  nier- 
cbant  seaman. 

KINANCEH. 

The  expenses  of  the  Navy  League  for  the  yeur.-j  1H»8,  l«l«t,  and  llHXI 
were  £2,083,  £2,351,  and  £2,708,  nwpectivoly,  and  eat*  yojir  a  bal- 
ance of  from  £200  to  £300  was  left  in  the  tivasurv. 

EDUt^ATIONAI,. 

Every  endeavor  is  made  to  encour^e  the  study  of  naval  history  in 
the  schools  throughout  thts  country,  arid  to  this  end  prizes  are  offered 
for  the  best  essays  on  naval  subject'^. 

GERMANY, 

The  German  Navy  ]./eague,  modeled  largely  after  the  British  Navy 
League,  was  organized  April  30,  18118.  Since  that  time  its  growth 
has  been  almost  phenomenal.  It  has  been  in  keeping  with  the 
enormous  strides  Germany  has  made  for  commercial  and  maritime 
supremacy,  and  in  a  great  measui'c  has  been  the  cause  of  those  strides. 
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Germany  has  long  been  uonHidered  one  of  the  first,  if  not  the  fint, 
great  military  power,  hut  an  a  maritime  power  she  baa  ranked  only 
fourth  or  fifth.  This  it  is  realized  must  be  overcome,  and  undoubted!; 
the  standard  at  which  Germany  is  aiming  to-day  is  to  become  as  strong 
08  any  of  her  rivals  on  the  sea.  But  to  gain  this  end  a  preliminary' cod- 
dition  mui^t  bo  fulfilled— the  whole  nation  must  be  brought  to  take  u 
intelligent  interest  in  its  navy,  to  believe  in  it,  and  to  work  for  it 
In  other  words,  the  nation  must  be  given  a  naval  education.  Tbi^ 
then,  is  the  work  of  the  Navy  League.  How  well  it  is  succeeding  the 
figures  show.  The  Emperor  and  the  Government  are  strong  sup- 
porterw  of  the  lej^ue  and  in  nearly  every  province  some  Gremuo 
prince  is  at  its  head. 

The  following  translation  uf  an  artiule  in  the  Tribuna,  the  leading 
newspaper  in  Home,  is  of  interest  a^  showing  the  objects  of  the  Ger- 
man Navy  League: 

Until  the  yuar  lATl  no  (jeruuui  (.^nsign  tloateil  on  Uie  eeae.  Those  of  the  free  dlitt~ 
Bremen,  Liibeck,  Hamburg — and  those  o(  Prussia  and  of  other  German  stat««  wn 
rarely  neen. 

The  ancient  device  of  the  Hanua — Navif^re  Decease  est,  vivere  non  est  necene— 
Beeuitd  to  have  bt^ii  fur^>tl*^n  by  thi;  German  people,  aa  also  were  the  few  naval  tn- 
ditionfi,  and  the  <:onHtitution  of  the  iCmpire  was  hailed  by  all  aa  a  great  and  powerful 
continental  state. 

The  first  Gennan  national  Htntistlcs,  publlBhe<l  in  1871,  assigned  to  Gemiuiy  171 
steamboats  of  a  total  t'Hiiacity  of  82,000  tone.  This  was  insufficient  even  for  tlie 
.  time,  and  an  attempt  was,  therefore,  made  t«  start  navigation  companies  and  Id 
initiate  traffic  witli  distant  lands;  but  the  firet  attempts  proved  failures,  and  he  wouU 
have  btien  a  Ixild  man  who,  twenty  years  ago,  had  veotured  to  prognooticale  the 
present  maritime  iiros])erity  of  Germany. 

Having  fallen  completely  iiehind  in  the  commercial  race  in  which  all  civiliied 
nations  competed  un  every  sea,  she  lias  in  a  few  years  r^alned  the  second  pUce, 
leaving  Frani'e  ( wlio  liad  previiuii'ly  iH'cupie^  it)  far  behind  her. 

The  gei^mphiiMl  <i  in  figuration  of  the  Kmpire,  the  peculiar  pOBllion  of  her  nuri- 
time  oitlef,  her  gn.'Ut  military  ixiwcr,  and  aliove  all  the  inaivemibiUty  of  her  co»ta, 
maki*  It  almost  sujierfluoiis  for  Gennany  to  poHseae  a  war  fleet  for  defense,  yet  it  it 
Ut  lie  noted  that  she  has  Hjieut  euonnous  suuw  of  money  in  constructing  a  battle  fled 
capable  of  competing  with  the  first  in  the  worlil. 

Why?  In  order  to  guarantee  blessings  of  peace — reply  the  Emperor  and  hia 
Comicilont^lo  enable  lis  lo  enjoy  our  acquireil  projierty  and  continually  to  incime 
it,  to  exteiKl  the  military  jiower  of  tlie  state  in  distant  lands,  and  to  use  her  for  tbe 
benefits  of  <-ommem!  and  for  the  protection  of  emigranta. 

It  was  a  vast  scheme,  one  answering  to  the  necessities  of  tbe  nation,  but  difflcolt 
to  MXDinplisli,  1>ecaiiBe  the  demand  for  the  necessary  funds  would  be  re«Kt«d  by  Um 
ul tramontanes,  i^rariaiiB,  anil  Bocialixts. 

A  struggle  was  unavoidable  in  the  Keichstag,  and  still  more  so  outdde  it,  becson 
by  far  the  greater  part  of  the  ixipulation  living  In  the  interior  of  the  continent  h»d 
almost  forgotten  maritime  traditions,  the  fleet  was  unpopular,  and  its  functions  in 
the  State  pnu'tically  neglected. 

To  bring  aliout  a  general  consensus  of  opinion  among  the  people  in  regard  to  the 
expenses  of  tbe  fleet,  to  convince  the  citizens  of  the  necessity  for  and  utility  of  socb 
expenditure,  to  bind  closer  the  ties  between  the  fleet  and  the  country — in  a  word,  to 
develop  the  naval  sentiment  in  Germany — these  were  the  chief  reaaons  for  the  ineti- 
tution  of  the  German  Navy  League. 
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Organized  on  April  30,  18*J8,  in  December  of  that  year  its  member- 
abip  wufi  14,252;  but  it  included  51  associations  wJiich  were  coopera- 
tive with  it,  having  a  membership  of  64,i00,  which  brought  the  total 
up  to  78,652.  It  had  attracted  representatives  from  374  cities,  38i 
villages,  and  16  undefined  localities  in  the  Crerman  Empire.  A  review 
of  its  finances  showed  that  every  member  had  contributed  an  average 
of  80  cents  to  the  common  fund. 

On  October  1,  1899,  the  actual  members  of  the  league  numbered 
68,426,  and  on  November  8,  81,296,  an  increase  of  2,870  in  a  little 
over  a  month. 

On  January  15,  1900,  the  membership  was  101,546,  9,500  having 
joined  since  December  15.  In  addition,  there  were  affiliated  with  the 
league  23  naval  clubs,  having  2,460  members;  89  militarj'  clubs,  with 
101,044  members;  88  mi.«;ellaneous  clubs  and  societies,  nimibering 
49,386  members;  and  86  joint  stock  companies,  etc.,  represented  by 
86  delegates,  bringing  the  grand  total  of  those  who  were  directly  or 
indirectly  members  of  the  league  to  254,5^2. 

At  a  meeting  of  the  league  on  January  24,  1901,  the  president 
announced  that  during  the  year  1900  the  membership  of  the  le^uo 
was  increased  from  246,967  to  566,141  and  the  number  of  branches 
from  286  to  1,010.  The  total  expenses  of  the  league  for  the  year 
were  939,351  marks  (*223,541.74). 

As  early  as  February,  1899,  branches  of  the  league  had  been  organ- 
ized abroad  at  the  following  places:  Alexandria,  Rotterdam,  Habana, 
Constantinople,  Trieste,  Levatore,  Santos,  San  Juan  de  Porto  Rico,  Lis- 
bon, Bahia,  Oiudad  Bolivar,  Mexico,  Cairo,  Johannesbui^,  Colombo, 
Naples,  Jerusalem,  Florianapolis,  Jaffa,  Bombay,  and  Chile. 

PUBLICATIONS. 

The  let^ue  publishes  a  Yearbook  for  Germany's  Maritime  Interests. 
The  following  editorial  from  a  British  paper  gives  a  good  idea  of  this 
work: 

Out  readers  are  aware  that  we  have  for  some  ycare  attempte<l,  as  occasion  offered, 
to  arouse  them  to  a  sense  of  the  tremendous  MfcniHcauce  of  U>e  growth  of  tlte  Uerman 
navy  and  of  the  popular  and  national  luoveiuent  by  which  the  exjianeion  of  the 
German  fleet  is  proiuotol.  The  Yearbook  for  Germany's  maritime  intereuta  is, 
however,  a  surprii*:'  even  for  those  who  have  paid  some  attentioii  tu  this  movement 
The  existence  of  a  (ierman  Navy  Lea^e  is  known,  of  courtte — at  any  rate  to  the 
members  of  the  British  Navy  Lea^e,  of  which  it  was  in  the  first  instouce  a  copy — 
but  we  doubt  whether  anyone  in  tJiis  country,  either  at  the  Admiralty,  in  the  Navy 
League,  or  outside  of  them  both,  has  yet  realized  how  deep  rooted,  how.  widespread, 
and  how  well  or^nized  is  the  German  national  a^tation  for  a  great  navy.  The 
Yearbook  is  a  popular  treatise,  written  with  scientific  accumcy,  for  tiie  purjKiRe  of 
explaining  to  the  German  public  not  merely  how  the  German  fleet  is  progroRsinf;  in 
oompariaon  with  thoee  of  other  powers,  but  how  the  influence  of  navies  in  the  fate 
of  nations  is  growing;  from  year  to  year.  Firet  come  a  dozen  political  and  historical 
CBBays  to  illuBtrate  the  use  of  navies,  then  a  i«econd  dozen  pajiers  on  the  economical 
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and  tei^hnical  aspects  of  nav&l  and  maritime  indnstriee,  and,  lastly,  ten  Btatistiol 
papcrx.  The  volume  fpvee  its  reaiiers  a  liberal  education  in  T^ard  to  ench  qnmliang 
connpf^ted  with  the  navy  as  the  stay-at-home  uitix«n  oui  master.  In  the  Am  an-tiDa 
are  hintoriail  sketches  nf  the  naval  histories  of  (ireat  Britain,  of  Holland,  ii(  the 
Scant linavian  states,  and  of  Venice;  an  eeaay  on  the  laws  of  wsr  at  eea;  and  a  vrrj 
remarkable  review  <if  the  rerent  expaturions  of  Great  Britain,  the  United  Stalo, 
Ruaria,  and  France. 

U/Jmrtifl  wan,  until  the  beginning  of  the  present  year,  a  monthly 
magazine  of  about  thirty  pages.  Now,  it  is  issued  weekly,  and  is  prai- 
tically  of  the  same  size.  The  general  idea  of  the  paper  is  the  same  u 
the  lii-iii'ih  yavy  Len<iiif  Journal,  but  it  is  larger  and  more  complete. 

The  official  organ  of  the  le^ue  may  be  said  to  be  Die  FJotie  (The 
Fleet).  This  paper  contains  all  report«of  the  league,  and  b  forwarded 
to  all  members  free  of  chai^. 

Another  popular  pamphlet  issued  by  the  league  is  Arbeiter  vni 
/"Tt^^c  (Workmen  and  the  Navy).  This  pamphlet  has  perhaps  product 
the  best  results  for  the  propaganda  of  the  league.  Seven  million  of 
these  pamphlets  were  issued,  so  that  it  would  be  difficult  to  find  a  Ger- 
man subject  who  has  not  had  one  pass  through  his  hands. 

The  objects  which  this  publication  bau  in  view  may  be  deduced 
from  the  following  headings: 

Ih  (ierniany  able  or  nut  U>  take  part  in  world  [lolitics? 

With  which  i-ountries  has  (iennany  nioet  coiiimertw  and  traffic? 

By  what  iiieniiH  iH  it  |>oa<ilile  For  a  Htron)|!  xlate  to  ruin  a  weaker  one  commercial  I  v! 

In  this  oent<iry  Ihe  tendency  of  nations  m  for  the  strong  lo  become  stroofier  and 
the  weak  weaker. 

it  might  appear  to  some  that  (chapters  no  headed  would  contain  matter 
beyond  the  comprehension  of  the  ordinary  reader  among  the  inas.'se^. 
But  it  is  not  so.  The  articles  are  written  to  appeal  to  the  mass  of 
German  subjects,  and  the  langu^e  is  such  that  this  object  is  iuscom- 
plished. 

To  retum  to  the  work  of  the  league.  Prizes  are  given  in  the  public 
siibools  for  the  l)est  essays  on  na\'al  subjects,  and  an  effort  is  being 
made  to  introduce  some  references  to  the  naval  power  of  the  Empire 
in  the  school  books  in  common  use.  Lectures  are  given  throughout 
the  country,  and  models  of  battleships  are  exhibited  in  all  inland 
towns.  Torpttdo  l>oat^  and  other  small  craft  are  sent  up  all  navigable 
rivers  in  the  Empire,  to  be  seen  by  the  people. 

To  quote  an  article  in  the  BrltUk  Nmry  Lcagite  ■lounHd: 

One  cun  aiyiuire  an  adequate  conception  of  the  activity  of  the  German  league  by 
tearnin);that  at  its  oHicevat  Berlin  40  men  are  employetl  in  winter  and  30  in  summer; 
that  every  dayalxjut  3(10  letters  and  IftO  |>arcel8  are  iK>8ted;  that  the  conferences  held 
by  il'i  propagandist)^  throughout  (iemuiny  reach  the  enormous  figure  of  3,000;  that 
5,000  inutoacopic  views  have  been  exhibitedin  various  railway  stationsof  the  Empire, 
and  that  even  restaurants  and  bars  have  been  opened  where  the  attendants  are 
dressed  as  sailors,  and  the  wails  hung  only  with  pictures  relating  to  maritime  sab- 
jectB.      The  league  has  laid  even  jewelry  uD<Ier   contribution  for  its  propE^randa- 
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Special  articles  of  jewelry  liavt;  lieen  luade  speinally  lur  ttie  l<ia|^ic;  i.  c,  Hcarf  pina, 
trinketH,  earriD)!^,  bm(«lete,  and  necklai;*^  have  heen  Hold  in  qiiantili«<  li.v  Gertuan 
jewelers,  who  pay  the  league  a  i>en«ntatre  on  the  right  ot  repniduction. 

Anil  thus,  even  to  the  very  bead  of  the  great  contiDenlal  Empire,  the  jwopltv— who 
have  never  ijeen  the  seacoast,  who,  tJll  a  few  years  ago,  had  never  even  dreanie<l  of 
a  great  naval  power  for  Genuany — now  speak  with  enthusiaain  and  asBumnix^  of  liat- 
tleehipe  and  cniiaerB,  of  military  and  naval  uuuieuvers,  both  of  which  they  follow 
with  etiual  interest,  and  pride  themeelveg  ae  a  nation  on  their  great  maritime  ]iower, 
which  18  to  be  the  strongest  bulwark  of  a  still  "Greater  Germany." 

The  Gentian  Navy  league  can  therefore  fully  clajm  to  have  accomplished  its 
object;  to  the  State  ie  due  the  credit  of  having  created  a  powerful  fleet;  to  the  lea^pie 
the  credit  of  having  increased  that  power  and  of  having  rendered  it  national. 

FRANCE. 

The  French  Navy  League,  Inspired  by  and  modeled  after  the  British 
Navy  Ijcague,  was  organized  early  in  isyy.  In  publishing  the  first 
lista  of  adherente  to  the  league.  Senator  Landry,  referring  to  the 
British  review  at  Spithead  in  July  of  1S97,  wrote: 

An  eyewitness  to  the  marvelous  results  obtained  by  the  English  Navy  I.A»gue,  my 
great  desire  was  that  uiy  lountry  »honld  pOHeees  a  similar  organization.  Kiiiite  then 
1  have  l)e(nme  more  and  more  convinced  that  much  good  can  be  done  by  the  French 
league.  Thankit  U>  the  support  which  will  come  from  all  xideis,  the  founders  of  the 
league  will  attain  the  ()hject  they  have  in  view,  which  is  to  create  a  maritime  move- 
ment in  the  country.  However  persevering  and  well  diret^t*^  the  I'Borts  of  tlie 
Government  may  be,  they  require  \it  be  supporte<l  by  Parliament.  But  Parliameut, 
and  with  it^ublic  opinion,  neeil  sjMicial  initiation  into  naval  matters.  It  is  the 
league  which  will  pretu^h  the  good  word,  spreading  abroad  the  indispenHahle  knowl- 
edge of  naval  matters  to  i-itaisenH  whose  country  ie  bathed  by  two  eeus,  and  whose 
growing  colonial  empire  would  suffer  an  eclipee  if  it  had  nut  a  powerful  navy. 

In  the  appeal  to  the  public  made  by  the  committee  of  oi^nization 
the  aims  of  the  league  are  more  clearly  indicated.  They  are  divided 
under  eight  headi^: 

1.  The  development  of  the  navy. 

2.  The  develo|>ment  of  the  mercliant  nuirine. 

3.  The  development  of  the  fleet  of  anxiliary  cruisera. 

4.  The  development  of  submarine  telegraphic  com niun Station. 

5.  The  development  of  ship  canals  in  France. 

8.  The  drawing  attention  to  the  naval  exhibition  of  1900. 

7.  Organization  of  naval  f^tes  in  France  and  her  colonies,  and  the  »immemoration 
of  great  naval  anniversaries. 

8.  Promotion  of  mutual-aid  societies  for  sailors. 

The  league  received  the  support  of  the  Grovei'iiment  in  the  following 
letter  from  M.  Lockroy,  minister  of  marine,  addressed  to  all  maritime 
prefects,  general  staff  officers,  and  commanders  of  vessels; 

Gkntlbmbn:  There  hafl  just  been  formed,  uniler  the  title  of  the  I.igue  Maritime 
Franfaise,  a  society  the  objects  and  reeu]ati()nM  of  which  were  publisheil  in  the 
Moii'UvT  de  Ui  FlotU  on  Jaimary  29,  1S99.  In  onler  to  encourage  this  atMX^iation, 
which  might  have  in  Fiance  an  influence  as  great  as  other  similar  scK-ieties  have  in  their 
reepecUve  countries,  1  have  the  honor  to  inform  you  that  1  authorize  Uie  ofliccrM  ""i 
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men  oF  the  navy  tu  juin  the  xaiiie  and  to  further  ita  intereete,  te  the  Britinh  Govern- 
nient  hue  done  in  the  case  of  the  Navy  League,  and  the  ItaliaD  Government  for  tbe 
Le^a  Navale.  Will  you  !«  kind  enough  to  bring  thia  dedeion  to  the  notice  of  thoee 
whom  it  may  interest,  the  official  notilicatioit  ol  which  will  be  himighed  1iy  id 
publication  in  the  Journal  Ogicifl  and  the  BulUtin  Officid  de  la  Marine. 

The  constitution  of  the  league,  adopted  by  the  general  a^tsembly  on 
March  24,  18!t9,  gives  the  organization  and  aims  of  the  league: 


Akt.  1.  An  aaeodation  is  formed  under  the  title  of  "L^^e  Maritime  Frangaise" 
for  the  development  of  the  national  navy  and  the  merchant  marine. 

The  headquarters  of  the  society  are  eetablished  at  34,  nie  de  Penthidvre,  Pfoia. 

Akt.  2.  The  object  of  the  association  is  to  cooperate,  to  aid,  and  concentraite  itg 
efforts  in  the  development  of  our  mcanB  of  naval  defense;  in  the  improvementB  md 
general  interests  of  our  merchant  marine. 

Abt.  3.  The  Ligue  Maritime  Francaiee  shall  work  wi^  this  object  in  view  br 
every  iiieane  of  disttewi nation  and  propaganda,  by  lectures,  pamphlets,  and  books,  by 
the  voii«  of  the  presv,  and  the  formations  of  local  committees. 

Art.  i.  The  aatociatiun  is  composed  of  all  persons  adhering  to  tbe  present  Wt 
uteM,  who  will  be  divided  as  followe: 

1.  Charter  members.  > 

2.  Adherent  memliera. 

3.  ASiliattvl  MK'ietieHand  amociatione. 

The  foundem  are  i-omjiDHed  i)[  two  claweee  of  eulMcribera — 

1.  PcrHOHM  who  originally  joinwl  the  I.igiie  Maritime,  before  the  general  aasemblT 
took  place,  and  who  have  jiaid  in  an  assessment  of  at  least  10  francs  as  a  life  mpm- 
bemhip. 

2,  Pereons  who  joineil  alter  that  general  assembly  and  pay  a  yearly  asBexsment 
of  at  le.ast  Id  franiw,  or  who  will  make  a  single  final  payment  of  a  snm  not  \eee  thin 
200  frani*. 

The  adherent  uieuil^ers  are  composed  of  those  French  subscrilierv  paying  a  rniM- 
mum  annual  ufessmeiit  of  -i  francs. 

ladies  and  young  men  may  become  memtiers  of  the  above  two  classes.  Subscrib- 
ing minors  must  obtain  the  consent  of  their  parents  or  guardians. 

Affili&te<l  associations  or  siH-ieties  are  composed  of  chambers  of  commerce,  nani 
<ilubs,  industrial,  coniniercial,  and  agricultural  societies,  gymnastic  or  military  edn- 
cational  associstioiw,  literary  or  artistic  societies,  etc. 

Their  collective  asscnimcnt  is  lixed  at  5  francs  as  adherents,  and  at  20  francsM 
charter  meml)er8. 

Art.  5.  ^very  memUtr  of  the  Navy  Le^ue  takes  upon  himself  the  duty  of  bring- 
ing new  meinliers  into  the  league. 

Akt.  (1.  The  association  in  governed  by  a  committee.  Tbe  committee  is  cooi- 
pose<l  of  40  ineml>er(<.  They  are  appointeil  for  (our  years,  one-foarth  being  elected 
every  year.  The  retiring  meniliers  are  eligible  fur  reelei'tion.  The  committee  filb 
u|)  vaiuncicx.  Itt<  action  is  subject  to  the  approval  of  the  next  following  a»)eubly. 
In  tbn  eli-ction  of  memlx^rs  of  the  (KJnunittce,  vote  by  letter  is  admitted.  A  secretarj 
is  attached  to  the  committee. 

The  retiring  [iiemlK'rH  in  the  first  three  years  are  designated  by  lots. 

Akt.  7.  The  bureau  or  executive  conimittee  is  raiiiposed  of  the  honorary  prasi- 
dentf,  the  iircMident,  tJic  five  vice-presidents,  a  secretary  .general,  a  treasurer,  and 
two  awistant  wi'rclariiw-general. 

Art.  8.  The  conuuittce  meets  monthly,  and  as  often  as  judged  expedient  by  tbe 
president  he  announces  the  admission  of  associates,  charter  membeis,  or  adherent^ 
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and  exclodons,  aa  the  ratte  may  require.  A  regular  general  meeting  shall  be  held 
in  the  second  qu&Eter  of  the  year.  The  committee  may  call  an  extraordinary  gen- 
eral meeting. 

Art.  9.  Special  regulations  are  made  for  the  interior  administration  and  the  details 
necessary  (or  the  proper  observation  of  the  constitution.  The  rules  are  made  by 
the  bureau,  who  may  change  them  with  the  approval  of  the  iximraittee. 

AsT.  10.  In  case  of  dissolution  the  aseta  of  the  association  shall  be  devoted  to 
man  time  philanthropic  works. 

Abt.  1 1.  The  decirioHH  of  the  general  aaeemhIieH  are  based  upon  a  majority  <if  votes 
i-ant  by  the  inemberB  present,  except  in  the  i«se  of  modifications  in  the  constitution, 
when  a  two-thirds  majority  of  the  tiienibers  present  will  i)e  necessary. 

Abt.  12.  The  Navy  League  shall  avoi<l  all  religious  and  political  discussions.  It 
devotes  its  energies  exclusively  to  the  increase  and  improvements,  necessary  and 
rational,  of  our  naval  forces  and  merchant  marine  in  the  interests  of  the  security  and 
glory  of  the  country. 

Abt.  13.  No  modifications  in  the  present  constitution  shall  take  place  without 
previous  notice  to  the  competent  authorities. 

On  April  10,  1899,  the  membcrahip  of  the  le^ue  was  1,006.  Total 
receipts  of  the  league,  14,400  franca  ($2,779.20),  and  the  total  expendi- 
ture, 5,096  francs  {*983.34). 

In  April  of  1901  the  membership  of  the  league  was  between  4,000 
and  5,000. 

The  le^ue  has  decided  to  publish  a  book  for  the  purpose  of  propa- 
gating its  ideas.  The  book  is  entitled  Jja  Marine  Militaire,  written  by 
a  lieutenant  in  the  navy,  and  its  object  is  to  acquaint  the  people  gen- 
erally with  naval  matters. 

ITALY. 

The  Lega  Navale  Italiana  (Italian  Navy  League)  was  organized  in 
1897,  but  the  constitution  was  not  finally  approved  until  May  20, 1900, 
so  that  the  league  has  only  been  actively  organized  for  a  little  over  a 
year. 

The  object  and  organization  of  the  league,  with  details  of  \in  work, 
are  given  in  the  constitution; 

coNsrrruTioN  or  thb  rrALiAN  naw  i..EAonK. 

Art.  1.  An  association  has  been  formed  under  the  name  of  "l.iCgs  Navale 
Italians." 

Akt.  2.  The  object  of  the  association  is  to  exercise  a  beneficial  action  in  favor  of 
the  development  of  our  naval  and  mercantile  marine,  to  extend  in  Italy  the  spirit  of 
the  navy  and  the  love  of  things  concerning  the  sea,  and  to  Favor  all  nieaxures  t«n<l- 
ing  to  improve  Italian  navigation. 

Art.  3.  The  aaeociation  will  endeavor  to  attain  its  turn  by  an  8cti\'e  propaganda  in 
the  press;  it  will  plan  special  trips  to  visit  the  great  maritime  cities  and  the  great 
ports  of  commerce,  and  to  this  end  it  will  furnish  special  facilities  for  the  members; 
it  will  establish  comiietitions,  hold  meetings,  etc. ,  and  take  all  the  initiatives  useful 
to  the  development  of  maritime  interests  in  all  their  forms, 

Akt.  4.  Its  official  acts  will  be  published  in  the  monthly  bulletins  of  the  associa- 
tion, which  will  be  sent  to  all  members.  The  review  La  Lega  NavnU  is  authorized 
to  print  the  ofBcial  acts  of  the  association. 
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Art.  5.  The.  areociation  has  itii  headqiiartere  at  SpeEia,  and  compriaw  an  indefi- 
nite number  of  eectione  and  subsections  consUtuI«d  in  other  cities  of  ItaXj.  Over  50 
membere  constitute  a  section  and  lees  than  50  memberB  a  subsection.  In  nocaaecau 
the  menibenhip  be  less  than  25. 

AsT.  S.  The  aasociation  is  managed  by  a  central  committee  at  Spezis.  The  sec- 
tions aD<l  sut)eections,  aa  re^mrda  their  own  rulee  and  administration,  are  mitono- 
moiiH,  (wit  all  must,  however,  be  eobordinate  to  the  constitution  of  the  Navy  League. 

Art.  7.  The  itet-tions  aii<l  aulwectiona  will  contribute  to  the  genenil  funds  of  the 
aswM'iatiiin.  [layinK  U>  h«ad(|iiartcra  one-fourth  of  their  income  from  whatever  ttoiirre. 

Akt,  H.  Thin  amount,  together  with  the  direct  contributione  to  hisilqiiartt^rs,  will 
conntitute  the  fund  to  \ie  adniiniHtereil  by  the  central  committee.  The  ajinml 
a<!(^Hmts  will  l>e  made  public. 

Art.  9.  The  nienil>er8  of  the  Italian  Navy  Leo^e  are  dietin^inhed  as  charter 
members,  active  inemberH,  meritoriouH  (benenieritus)  members,  and  honorary  mem- 
bers. Charter  membeni  are  those  who  are  meniberH  by  virtue  of  the  original  consti- 
totion,  or  who  joined  Bs  active  memhert<l)e[ore  the  20th  of  May,  lUOO.  Active  mem  bets 
are  thoHe  who  join  the  association  after  May  20,  1900,  paying  annual  dae»  of  3  lii^ 
whether  they  are  inscrilieii  at  heailquarters  or  at  any  of  the  Hections  or  aubnectiow 
of  the  Navy  Ijcague,  The  full  annual  dues  must  be  paid  iu  advance  upon  the  act  of 
inpcription  for  the  time  from  the  <late  of  inscription  to  the  Slst  of  December  of 
the  current  year  and  l)efore  the  20th  of  January  of  every  year  thereafter.  Merito- 
rimw  meniliers  are  ail  those  who  have  paid  tii  the  association  a  sum  of  mit  less  than 
100  lire;  they  will  be  exempt  from  tlie  payment  of  the  annual  dues  of  3  lire,  and 
will  Ite  entitled  to  the  monthly  bulletin  containing  the  official  actn  of  the  association. 
Honorary  meml)en<  are  those  persons  who  hy  special  merit  in  work  for  the  aaaociatiou 
or  for  the  marine  have  made  themselves  worthy  of  such  honor,  i^uch  members  aic 
elected  by  the  general  a»embly. 

Art.  10.  Only  those  members  who  reqiie^it  their  resignation  from  the  secretary  of 
the  lieadquarters  or  of  the  section  or  subjection  where  they  are  inscribed  not  later 
than,  the  end  of  Novemlwr  will  be  conrndered  as  having  resigned. 

Akt.  II.  LatlicH  may  l>elong  to  the  association  with  the  same  rightR  as  other 
mein1)er3. 

Akt.  12.  The  central  committee  is  composed  of  20  members,  elected  bytbe  general 
assembly  for  three  years,  one-third  to  l>e  elected  each  year.  The  president  and  the 
secretary-geneml  are  elected  for  three  years,  and  are  included  in  the  20  members  of 
the  ccntr^  committee.  The  retiring  members  in  the  first  and  second  year  are  deSg- 
nated  by  lot,  and  tliey  are  eligible  for  reelection. 

Art.  13.  The  central  committee  is  divided  as  follows:  The  prenident,  two  rice- 
presidents,  one  seiiretary-general,  two  assistant  secretaries-general,  one  treasurer,  two 
accountants,  and  eleven  dire<'tors.  The  presltlents  of  the  sections,  or  some  one  dele- 
gated by  tliem,  act  e.'c  otliciD  on  the  cential  committee,  and  may  be  present  at  any 
meeting. 

Art.  14.  The  central  committee  provides  for  the  carrj'ing  out  of  the  objects  of  liw 
league,  it  aids  anil  advises  the  work  of  the  sections  and  subsections,  administers  the 
fuiulri  of  the  association,  and  carries  out  the  plans  of  the  general  assembly.  It  convenes 
annually  at  times  to  1>e  stated  by  the  general  assembly. 

Art.  15.  The  general  assembly  shall  lie  formed  of  the  members  of  the  central  com- 
mitt**  and  of  delegates  from  the  sections  and  subsections.  Each  section  shall  tiend 
Ui  Ihegeneralassemhly  a  delegate  for  each  50  memben,  and  each  subsection  shall  send 
one  ilelegate.     There  shall  in  no  oase  In^  more  than  five  delegates  for  any  one  section. 

Aht.  16.  The  general  assembly  is  called  at  two  months'  notice,  and  the  orders  d 
the  day,  with  the  pro|x>sitionB  of  the  council,  will  he  sent  to  the  sections  and  sub- 
sections  by  titu  central  cumiuittee.    The  propositions  of  the  aectionsand  aubsecticHiB 
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miiflt  be  sent  to  headqiiarterB  at  least  one  month  before  the  day  fixed  for  the  gen- 
eral assembly,  and  they  will  immediately  be  communicated  to  the  various  sections 
by  lueanH  ciF  a  supplement  to  the  order  of  the  day.  The  propioeitions  of  the  central 
comtziittee  will  have  precedence. 

Art.  17.  The  general  ansembly  i^onutitiiteti  a  quorum  whatever  the  number  of  the 
Tnetnbers  present  and  a  majority  of  votex  decides. 

Am.  18.  The  central  committee  may  convene  an  extraordinary  ^nerol  awembly 
upon  its  own  initiative. 

Art.  19.  Sections  which  have  not  sent  their  balance  sheets  to  tlie  central  njin- 
niittee  have  not  the  riftht  to  send  rtele«ate«  lo  the  jteneral  assembly. 

Akt.  20.  A  two-thinlH  majority  of  the  inemberx  vuting  is  net^eseary  to  amenil  this 
coDstitution  or  to  change  the  laws  pasned  by  the  general  assembly. 

Aicr.  21.  The  central  I'ommittee  will  formulate  rules  for  the  government  uf  the 
head(!uarters  at  Spezia. 


The  oJIiciiil  bulletin  of  the  loa^ie  is  publit^hed  monthly  and  gives 
all  oSicial  actri  of  the  le^ue  with  accountH  of  meetings,  etc. 

"  liifinta  "  is  an  illustrated  fortnightly  review  corresponding  to  the 
German  Na\'j'  League  organ  "  Ui-he-ralL"  It  contains  curi^nt  naval 
news  with  articles  specially  adapted  to  show  the  netwssity  of  increaa- 
ing  the  Italian  navy. 

As  a  means  of  propaganda  illustrated  post  eai'di^  are  issued  with 
pictures  of  ships,  etc.,  and  l>earing  quotations  such  an  "An  increase 
of  the  navy  is  the  best  peace  conference,"  and  '"  Neptune's  trident  is 
the  scept«'.r  of  the  world." 

On  November  24,  1900,  the  Italian  Navy  League  and  the  German 
Navy  Le^ue  entered  into  an  alliance  to  strengthen  the  political  alli- 
ance of  the  two  countries  and  to  promote  the  principal  common  object 
of  the  two  league*),  namely,  "  the  development  of  maritime  commerce 
and  the  increase  of  the  naval  strength  of  the  two  countries  in  order 
to  contribute  to  the  maintenance  of  universal  peace."  The  object  of 
the  alliance  is  sought  to  be  attained: 

1.  By  an  active  interchange  of  views  and  ideas. 

2.  By  the  exchange  of  publications. 

3.  By  sending  delegates  to  the  general  assembliea  of  the  league. 

Some  changes  in  the  organization  of  the  league  have  recently  been 
proposed  and  are  now  under  consideration,  among  others: 

To  transfer  the  headquarters  of  the  league  from  Spezia  to  Rome; 
branches  in  maritime  cities  having  an  active  membership  of  at  least 
500  to  be  known  as  lo-di  (seats,  offices),  other  branches  to  be  known  as 
Kccttons  (in  place  of  original  designations  of  sections  and  subsections, 
art.  5  of  the  constitution);  members  to  be  divided  into  active,  merito- 
rious {herwmerltl),  and  honorary  members,  the  hcti^iieri/i  members  to 
include  the  charter  members  (art.  9  of  the  coustitution). 
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THE  SPANISH  NAVY  LEAGUE. 

After  several  preliminary  meetings  during  the  latter  half  of  1900,  tbe 
"Liga  Marftima  EspaHolft"  wasoi^nized  at  a  meeting  held  in  Madrid 
on  January  ^8,  19U1.  The  constitution  adopted  at  that  time  is  sub- 
stantially a«  follows; 

Aht.  f.  The  purpose  tor  whicli  the  Spanish  Navy  I«a(^e  is  formed  is  to  promote^ 
by  overy  lef^tiniati-  meant!  of  propattancla  and  influenre,  the  maritime  inter«>>tt>  of  thp 
nation  and  bi  unite  the  efforts  and  axpiratione  of  all  maritime  t-Iemenbi,  withonl 

Art.  2.  The  liemlqiiarten)  of  the  Navy  Ixtafifue  shall  1)C  at  Madrid,  and  tlie  follow- 
ing may  l)eoome  memliem  of  the  le^:tie:  ( I )  PereonH  who  join  it  individually  by 
aubM'rihing  to  ita  ejinBtitut.ion  and  by-laws;  (2)  local  and  pro^-inpial  branchefl  whidi 
members  of  the  league  may  dewre  to  or^nixe  in  other  plaoen,  after  having;  beea 
approved  by  the  central  administration;  (3)  any  awociationa  or  corporations  no* 
eiititint:,  or  which  may  in  future  l>e  formeil,  outinde  of  or  in  Spain,  that  may  d«srt 
to  be  reprenent*i!  in  an<i  cooperate  with  the  league. 

The  by-lawH  will  rpRUlate  Huch  cooperation,  the  mtuiner  of  taking  part  in  electioM 
a:id  diBCUBaions,  and  the  respet'tive  feee  to  he  contributed  by  members  toward  (he 
fteneral  exi)enses  of  the  leagiie.  The  oniinary  fee  for  individual  membertt  shall  be 
3  praetap  (!i8  i^entti)  a  year.  The  by-laws  will  apportion  the  fees  of  aneociatioDs  and 
cor[K>ratioiiH  which  may  join  the  league.  The  by-1awH  will  further  provide  for  the 
reprewei'tation  of  the  members  at  general  and  special  meetingH  and  for  expreesioD  of 
their  opinions. 

Art.  3.  The  Junta  Central  {board  of  directors)  of  the  leagne  ahail  consist  of  ■ 
president  of  the  league,  a  president  of  each  of  ita  sections  hereinafter  referred  to,  H 
directors,  a  general  secretary,  and  an  assistant  secretary  and  treasurer. 

The  sectionfl  of  the  league  shall  be  as  follows: 

1.  (!ener<d  maUem. — Persons  connected  with  the  political,  military,  or  finaniS^ 
aspect  of  the  maritime  Hfe  of  the  nation. 

2.  Niivigatinn  nnd  rruMnifrne.— Shipowners,  freighters,  (KinBignees,  and  merchaDt& 

3.  Pemminel. — Naval  offlcern,  engineers,  and  others  in  the  navy. 

4.  Qmntrufliim  and  equipmenl. — Persons  employed  at  naval  arsenals,  tlockyards,  fac- 
tories, and  other  industrial  centers,  manufactured  of  ammunition  and  of  variooi 
kindw  of  naval  supplies. 

5.  FiniuTipit  and  aU.ieil  induntrieii. — Masters  and  owners  of  fishing  l>oatB,  fishermrai, 
and  fish  dealers,  dealerK  in  salt,  salt  meatx,  etc. 

6.  ^Kn1»,  itittraeliun,  jimiiagaiiiUi,  and  life  tnriiig. — Yacht  clubs,  nantical  schools, 
life-saving  nocietit-s,  niiMcellaneons  Bi«0[9ationsj  an<l  puhtishers. 

Each  of  thcMe  sections  shall  have  a  presideni  and  four  directors. 

The  president  of  the  first  section  shall  t*  vii^-president  of  the  league,  and  the 
affairs  of  said  section  sliall  In?  discnsseil  ami  voleil  upon  by  the  junta  central. 

Art.  4.  All  the  ofHi««  in  the  junta  central  shall  l)e  held  for  four  years,  one-half 
being  filled  every  two  years,  by  election,  in  the  manner  provided  for  in  the  by-laws. 

Any  vacancies  which  may  occur  between  elections  shall  be  filled  by  appointmeniB 
by  the  junta  central. 

For  none  of  these  offices  shall  habitual  re«dence  in  Madrid  be  aneceffiary  require- 

The  general  secretary  and  t!ie  Hssistant  secretary  and  treaeurer  shall  not  be  sabject 
to  the  foregoing  regulations,  and  may  be  elected  by  the  junta. 

The  members  of  the  junta  elected  at  the  organ  ii'.ation  meeting  shall  not  bold  their 
offices  for  more  than  two  years,  unless  reelected  at  the  first  general  meeting. 

Art.  5.  The  Naval  Leagne  shall  publish  an  official  organ,  which  all  monbeis  shaU 
be  ontitled  to  receive. 
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The  by-laws  provide,  among  other  things,  that  any  branch  of  the 
league  formed  outside  of  Madrid  may  apx>oint  a  del^ate,  who, 
upon  approval  by  the  junta  central,  shall  become  a  member  thereof. 
All  the  offices  in  the  junta  shall  be  honorary  and  gratuitous,  except 
those  of  secretary  and  assistant  secretary.  The  official  organ  of  the 
league  shall  be  known  as  the  "  Bitlethi-  OJicial,''''  and  shall  keep  the 
members  informed  fui  to  the  work  of  the  association. 

There  shall  be  three  classes  of  members — charter  members,  ordi- 
nary members,  and  patrons.  As  charter  members  shall  be  considered 
all  who  join  the  league  during  the  fir.st  year  of  its  existence  and  pay 
an  annual  fee  of  12  pesetas  (£2.3^).  The  annual  fee  of  ordinary  mem- 
bers is  to  be  3  pesetas  (68  cents).  As  patrons  are  to  be  considei-ed 
memlwrs  who  pay  an  annual  fee  of  120  pcsctn-s  (#33. 'iO)  or  more. 
Besides,  persona  may  become  honorary  moiiil>GrH  by  a  donation  to  the 
league  of  1,000  pesetas  ($193)  or  more,  or  who,  in  the  opinion  of  the 
junta  central,  incur  the  gratitude  of  the  league  by  some  other  merito- 
rious act.  Branches  of  the  league  are  taxed  according  to  their  mem- 
bership, maritime  associations  and  corporations  atnu^rding  to  the 
tonnage  of  their  vessels,  other  corporations  aw^ording  to  their  capital 
stock.     Life-saving  societies  are  exempt  from  any  fees. 

General  meetings  of  the  league  shall  be  held  annually,  in  May  or 
June.  Special  meetings  may  be  called  at  any  time  by  the  junta  cen- 
tral, giving  at  least  two  weeks'  notice  and  stating  the  objects  for  which 
such  meetings  are  to  be  held. 

A  three-fourths  majority  of  the  members  of  the  league  shall  be 
necessary  in  order  to  amend  the  constitution  or  by-laws  or  to  dis- 
Bolve  the  league. 

The  objects  of  the  Naval  Le^iue  aie  stated  to  be  ai  follows: 

1.  Instmclive  propaganda  of  naval  matters  in  order  to  make  the  muvement  of 
maritime  rehabilitation  more  general  and  to  upread  among  the  [>coplo  tlio  nlucation 
and  Bpirit  which  it  lacks. 

2.  The  encouragement  of  flaherien  and  all  allic<l  indiuitriu<  and  thi;  inHti^iction  of 
the  vlaaeee  engaged  therein. 

3.  The  study  and  development  of  every  means  for  rendering  ivmmiertrial  nav^n- 
Uon  iisefut  and  profitable. 

4.  Enoonragement  and  development  of  naval  eonetruction  and  allied  iuduatrieN. 

5.  Development  of  the  t^paniah  merohant  marine  to  ite  fulicnt  uxh'nt  anil  ediicai- 
lion  of  its  personnel. 

6.  Increase  and  diffusion  of  maritime  sports  of  every  kind. 

7.  Development  of  the  manufactnri!  of  naval  material. 

8.  Rehabilitation  of  the  navy  and  organization  of  the  maritime  defeiiHi^  of  Siiain 
in  accordance  with  the  political  and  financial  needs  of  the  country. 

9.  Popularization  ol  the  hietory  and  literature  of  the  navy  and  (»mniemoiKtion  of 
ol  great  achievements  of  the  navy  and  of  its  heroes. 

10.  The  bringing  together  of  all  persons  engaged  in  maritime  jiursuitd. 

It  was  decided  to  place  the  Naval  Ijeague,  as  soon  as  its  organiza- 
tion bad  been  fully  completed,  under  the  protection  of  the  King  and 
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to  entpr  into  immediate  correspondence  with  the  naval  leagues  of  Ei^- 
land.  Germany,  France,  Italy,  Belgium,  and  Portugal, 

In  a  cireular  letter  dated  February  15,  1901,  the  junta  centr^ 
called  upon  all  membem  of  the  league  to  aet  forth  in  writing  and  for- 
ward to  the  secretary  of  the  league  prior  to  March  31  their  opinions 
an  to  what  would  be  "expedient  and  useful  for  the  development  and 
wi'lfaro  of  maritime  Spain,"  the  ohje(;t  being  for  the  junta  central  in 
<lraw  up  from  the  observations  and  HUggeHtionn  received,  pre\'ioufllt 
arraiige<l  \ty  the  »ecretary,  a  lint  of  quejttionK  to  be  submitted  at  the 
meeting  of  the  league  in  May  as  the  subject  of  it^  first  deliberation^ 


VI. 

THE  NAVAL  MANEUVERS  OF  i()oo. 


By  I^iitMit^nant  Orix)  fl.  Knrpper,  Unitwl  Stat<»)  Navy, 
fSaf  InUUigenfx  Officer. 


While  the  following  report  of  various  nuval  maneuvers  is  i^uhstan- 
tially  correct,  it  must  be  remembered  that  the  data  is  all  from  press 
reports  and  other  unofficial  sounds. 


ENGLAHD. 

The  English  naval  maneuvers  were  carried  out  from  July  1(1,  1900, 
to  August  3, 19(X),  the  actual  period  of  hostilities  lasting  onfj'  ten  days, 
namely,  from  July  24  to  August  3. 

The  following  order,  issued  by  the  Admiralty  on  July  10,  gives  the 
general  idea  of  the  maneuvers,  with  the  composition  of  Heets,  rules 
and  regulations,  etc. : 

Objbit. 

The  priDcipal  obje^l  of  the  maneuvers  \s  to  obtain  infon nation  relative  to  the 
working  of  a  fleet,  whic^h  is  oompoeet]  of  veoselH  of  all  clasaee,  and  in  Hghting  for  the 
command  of  the  eea. 

The  moat  suitable  distance  at  which  to  estahliBh  a  temporary  l)a»e  for  a  Bqiiadn)n 
watching  a.  hostile  fortified  port  is  a  subsidiary  question. 

The  power  which  rruisers  may  or  may  not  posseM  of  hunting  down  and  <lriving 
torpeiio  craft  ii.lo  port  is  another  important  [mint 

Gen  BRA  L   I  DBA. 

A  fleet  (B)  is  divided  into  two  squadrons:  Bl  at  Milford,  B2  at  Ijimlash. 

A  hoF<tile  fleet  (A),  inferior  in  hatt1(«hipe  t<i  (B),  is  also  divided  into  two  squadrons: 
Al  at  Berehaven,  A2  at  Though  Swilly. 

A  huHtile  reinforcement  (A3),  whirh  will  make  Al  +  A2H  A3  nearly  e<|ual  lo  Bl  + 
B2  in  battleehipe,  is  expected  from  the  Meiliterranean. 

The  whole  of  Ireland  \%  hostile  territory  and  l>elongB  to  (A).  The  whole  ol  (ireat 
Britain  from  Cape  Wrath  to  Lands  Knd,  the  Ih1«  of  Man,  and  the  Scilly  Islands 
belonfc  to  ( B  j. 

The  fleet  ( B)  haa  destroyers. 

The  hostile  fleet  (A)  has  torpedo  boate,  supporte<l  by  fast  ?mall  cnifL 

The  following  porta  are  fortified  and  will  be  placed  in  a  iffate  of  defense: 

In  Great  Britain:  Milford  Haven. 

la  Ireland:  Berehaven,  Queenstown,  ]»ugh  Swilly. 
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AJl  other  porta,  including  I^mlaah,  are  unfortified. 

Each  fleet  will  try  to  obtain  command  of  the  sea,  that  is  to  say,  will  eDdeavdrto 
defeat  the  other,  to  shut  him  up  in  his  ports,  and  especially  to  rle«r  the  sea  of  hit 
torpe<l(i  craft. 

Rules  and  Rboulations. 

The  following  are  the  rules  and  ivgutationH  to  lie  ohflervcil  during  the  maneuvers: 

The  maneuver  field  is  bounde<i  on  the  west  by  the  twentieth  meridian;  on  Ibe 
north  hy  Ihe  sixtieth  parallel;  on  the  east  by  the  fifth  meridian  as  far  as  (^ 
Wrath,  by  the  went  coast  of  (ireat  Britain,  and  by  the  meridian  of  the  Limrd  Head 
from  that  )niint  t")  the  Bouthwanl;  cm  the  KXith  by  the  fiirty-fifth  [tarallel. 

The  signal  stationa  marked  on  the  spe<-ial  chart  issued  with  the  inslrtirtion*  Jot 
the  <lii>trib[itiiin  of  intelli)n^n<-e  will  alime  mipply  information  during  the  nianeurm. 

As  BooD  as  the  whole  of  the  Hhi|<H  and  veasels  compoeing  the  two  fleetn,  toifHhiv 
with  the  dextroyers  and  torpe<io  boBlK,  have  arrived  in  port,  a  telc^nin  will  t>e  xet 
from  the  Admiralty  naming  the  hour  when  hostilities  are  to  be^n. 

No  vessel  of  any  <-]<»<  is  to  put  to  nea  Iwfore  the  hour  named  for  the  lieginnin; 
of  hostilities. 

Battleshijis  are  to  eonijilel^  with  iiial  on  arrival  at  their  iMute  ports  t>efore  agwn 
putting  to  sea. 

All  liattleshiiis  are  tii  Ini  (»nsiilereil  equal  in  fighting  power  to  the  Atnjfxlir. 

No  rules  xetting  forth  the  conditions  umler  which  ship«  will  be  put  ont  of  action  . 
will  be  iwiwd.     Kach  i^atK  must  lie  decidetl  liy  the  unipirea  on  its  meritu  on  th« 
basis  of  what  would  be  jimbable  in  war. 

When  two  or  niure  shijis  (v>me  into  action  the  banning  of  tlie  engag^emfsl 
is  to  lie  marked  by  the  firing  of  a  gun  by  one  of  the  ships  engaged.  During  the 
engagement  single  guns  are  to  lie  fired  at  five-minute  intervale  by  one  ship  on  earli 

When  either  side  cunuders  that  he  has  beaten  the  other  he  should  signal  "  Pn> 
pose  reference  to  umpires."  If  the  other  f^rees  to  the  reference  the  action  is  to 
pease.  If  the  other  does  not  agree  the  action  may  continue,  but  not  for  more  than  ■ 
reasonable  time,  whii-h  is  to  l>e  detennined  by  the  senior  officer  present.  A  reason- 
able tjme  under  ordinary  com iitions  would  he  one  hour  in  the  case  of  battleships 
cruisers,  and  torpedo  ^mboatfl,  and  half  an  hour  in  that  of  deetroyere  and  torpedo 

When  reference  to  the  umpires  has  been  settled,  the  senior  officer  present  is  to 
delennine  what  sliiiie  on  either  ude  are  to  proceed  into  port  to  await  their  dedsion, 
pending  which  the  ships  detached  are  to  be  considered  out  of  octJon.  The  senior 
officer  present  must  take  care  to  select  as  far  as  possible  equally  from  both  sides. 

If  a  ship  is  undoubtedly  torpe<loeil,  or  manifestly  overpowered  by  a  much  superior 
force,  the  senior  officer  pre»«nt  may  take  the  responsibility  of  tem|iorarily  putting 
su<^h  ship  out  of  station  an<l  ordering  her  into  port  Cor  the  decision  of  the  nmpirta. 
In  this  i^ase  it  will  not  lie  obliiiatory  to  order  into  i>ort  a  ship  from  the  opposite  side. 

ShijiB  put  out  of  action  can  take  no  further  part  in  the  maneuvers,  but  miut 
return  to  one  of  their  Imse  jiorts — Milfonl,  Lanilash,  Berehaven,  or  Lough  Swilly— 
flying  the  Blue  Peter  at  the  fore.  They  are  to  selei't  a  route  as  far  as  possible  clear 
of  the  scene  of  operation,  and  are  strictly  enjoined  not  to  communicate  any  infor- 
mation to  the  Hhi[is  on  either  side  which  they  may  meet  on  the  way. 

Colliers,  after  reaching  Milford,  Lamlash.  I^u^h  Swilly,  Berehaven,  or  Queens- 
town,  are  open  to  capttire;  the  captors  can  xim  the  coal  in  them. 

Colliers  are  not  to  be  interfered  with  after  they  have  discharged  their  cargoes, 

8ig;nal  stations  are  not  open  to  attack  by  landing  parties. 

As  the  IS-inch  t»irpedo  can  not  be  tired  at  a  ship  in  a  peace  exercise,  a  destroyer 
is  to  fire  a  blue  light  hy  night  or  blow  her  whistle  by  day  at  the  moment  when  the 
torpedo  would  be  dischai^:ed,  the  tul>e  being  trained  and  all  adjustments  made  as  if 
actually  firing. 
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Torpeiloes  fitted  with  collapeible  htwdH  may  bo  fired  at  battlevliifis  and  cruieera, 
Ixit  not  at  torpedo  fpinboala,  d«fltroyerB,  or  torpedo  boats. 

Torpedo  boata  are  not  to  paint  out  their  iiumbem 

As  it  IB  aasumed  that  the  («mmand  of  the  sea  ie  disputed,  care  sboald  be  taken 
not  to  expoee  veaiela  needleeely  to  fire  from  forte. 


Mai(«tic. 

Alexandra. 

Beputoe. 

Colossus. 

Rodney. 

Snltan. 

Howe. 

A2. 
Prince  Geoi^e. 

Collingwood. 

Resolution. 

Thunderer 

Edinbnrgh. 

Superb. 

A3. 
Magnificent 

B2. 
Sana  Pareil. 

Nile. 

Jupiter. 
Hare. 

Trafalgar. 
Benbow. 

Cruwen. 
Diadem. 

Cruitm 
Ariadne. 

BUke. 

Blenheim. 

Edgar. 
Gibmltar. 

Hawke. 

St  George. 

Galatea. 

GUdiator. 

Vinditiive. 

Talbot 

Miner\-a. 

FuriooB. 

Cambrian. 

Naiad. 

SiriuB. 

Melampue. 

Apollo. 
Retribution. 

Andromache. 
Medea. 

Phcebe. 

Medusa.  . 

FloliUa4. 

PactolQB 

Brilliant 

FeiseuB 

1  Alann 

Koneer 

R<>nard              I'ortflinouth  and  Chatham 

Spanker 

42,  4S,  5C 

,69 

66 

71 

76, 

L^[^                      divisions   of   destrovers 

Sheldrake 

77,  81, 

82, 

83, 

U, 

63, 

C„,                    (l«l„„«„bo,). 

Seagull 

64,68, 

74. 

Skipjack 

Jason 

Severn                Devonport      division     of 

Hecla 

Gleaner                 ber). 

Mersey 

45,  52, 63,  55,  57 

58 

85, 

Speedwell 

86. 

Sharpshooter 

Thb  following  offlcem  are  nomioated  to  ai^  as  umpiree:  Vice-AdtnirBl  ^r  Comp- 
b>n  Domvik,  K.  C.  B.,  Kear-Adtuiral  C.  C.  Penroae  Fit^erakl,  R«ar-Adcaina  A.  D. 
FanMhawe. 

Lieut  Gen.  J.  F.  Owen,  K.  A.,  is  nominated  by  the  war  office  to  ai-t  as  miliUn 
umpire  to  dec'iile,  jointly  with  the  naval  umpires,  claims  arising  between  the  land 
defensEH  and  the  )«bipe. 

They  will  meet  at  the  Admiralty,  Whitehall,  where  all  cItutnH  and  lAaLeiiieDtc  loc 
their  (.-onsideration  should  tie  sent,  addressed  to  the  "Secretary  of  the  ampiTes.' 
Claiiiiii,  etc.,  are  to  be  sent  in  as  soon  as  poauble  after  the  events  to  which  they  refer 
on  the  form  pruvi<led  for  the  purpose.  They  should  be  accompanied  by  estnrti 
from  the  ship's  log  or  N^rial  lojt,  by  track  (charts  when  necessary,  or  by  other  do™- 
mentary  evidence  likely  to  anist  the  umpires  in  arriving  at  a  decision.  Claims,  etc, 
sent  by  tel^traph  must  be  followed  by  the  same  clum,  etc.,  on  the  proper  form,  eat 
by  th«!  firrt  port. 

The  decisions  of  the  umpires  are  final. 

Umpires  will  not  make  known  their  reasonn  for  arriving  at  a  decision. 

No  reference  will  lie  made  by  them  to  the  Admiralty  lieCore  arriving  at  a  rlecinoD, 

The  decisions  of  the  umpires  will  be  communicated  to  the  AdmiraJty  as  hood  m 
possible  after  they  have  bt-en  arrived  at,  in  order  that,  if  desirable,  they  maylc 
made  knowu  to  thesenior  officer  on  each  nde. 

Should  the  Admiralty  desire  to  communi<»te  with  the  fleets  during  the  progreffl  nf 
"  hiiHtilitiei',"  and  their  instructions  lie  conveyed  by  a  ship  attached  to  cither  of  tbe 
oppraing  fonm>,  or  by  any  other  ship,  mii-h  a  ship  is  to  display  the  signal  AKH. 

It  will  thus  lie  known  that  she  is  M'tinfc  under  Admiralty  orders,  or  is  about  la 
delivfT  diH)iatches  or  telegrainH,  or  to  tiignal  orders  rei-eived  from  the  Admiralty,  and 
the  iwpertivB  adniirals  and  senior  officers  are  to  take  the  necessary  steps  to  insure 
that  the  unlers  so  coninmnicated  are  forwarded  and  acted  cm  without  delay. 

IF  the  rommanding  officer  of  one  vessel  sights  another  dying  the  signal  AKH, 
he  is  at  once  t(i  close  her  so  as  tojilace  himself  ata  convenient  distance  forcommniu- 
eating  by  Mgnal,  should  it  be  necessary. 

UBKBRAI.    OkOKHS    \Ha    iNRTRllL-rlONS. 

A  partial  mnbillEation  of  the  fleet  for  maneuvers  will  take  place  this  year.  Tbt 
vessels  niobiliiied  will  lie  attached  to  tlie  Channel  and  Iteserve  squadrons.  They 
will  aiwt'mble  as  xoon  as  ready  under  the  orders  of  the  flag  officers  in  command  it 
Portland  anil  Torl»y,  respectively,  and  will  be  fonned  in  two  fleets,  to  be  known  as 
Fleet  A  and  Fleet  B,  respectively. 

At  the  time  apjiointed  the  main  fleets  will  proceed  to  sea  for  the  usual  preliminary 
cruine,  iluring  which  the  shijis  will  be  exercised  and  anchored  at  the  discretion  of  tbe 
admiral  in  command. 

Two  flotillas,  compoM-il  of  cniisers,  torpeilo  gimboats,  and  destroyers,  will  be 
attached  to  B  fleet. 

The  veswis  iK-longing  to  tliew  two  flotillas  will  assemble  at  Torbay  and  will  be 
organized  thus: 

SertTii,  two  torpedo  gunboatii,  DevoniHirt  division  of  destroyers. 
Briliiaiil,    five   torpedo  gunboats,    Portsmouth  and   Chatham  divisionB  of 
destroyers. 
They  will  then  proceed  as  follows: 
StT-i'ra  and  flotilla  to  l.iamlash; 
BriUimit  and  flotilla  to  Milford  Haven; 
where  they  will  be  exercised  and  will  coal,  care  being  taken  that  alt  are  complete 
with  coal  before  the  beginning  of  hoatilitiee. 
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Two  flotillatt,  compoaed  of  oruieere,  toriieUo  giinboabi,  and  t<>rpe<lii  txiatH,  will  be 
&ttsi:he<l  to  A  fleet. 

The  vcaselH  belonginii  tii  thesB  two  flotilliw  will  aiuembli!  at  Devoiipiirt  ami  will  l>e 
oiTtanized  thne: 

Padotat,   Ferteus,   IHoneer,   Ileclti,  fivi-  torpedo  (^nboalti,   Forttuiiuuth  and 

Chatliam  divisions  of  tori>edo  IxtatH. 
ifeney,  .ProTuclheue,  two  torpedo  gunboatu,   Uevoii|>ort  diviuion  of    t^irpedo 

Thty  will  then  prot-eijd  as  follows: 

Paelolvt  and  floUlla  to  Berehaven; 
Mersey  and  flotilla  to  lounrh  Swilly; 
when!  they  will  lie  exercised  and  will  iMal,  aire  beinj;  taken  that  all  are  (xnniileU: 
with  coal  before  the  banning  of  hoHtllities. 

Any  portion  of  the  Berehaveu  flotilla  can  be  sent  theni.v  to  Qucenstown,  ]>rovided 
that  it  arrivefl  there  and  ie  completed  with  i-oal  before  the  beKinuing  of  hostilities. 

At  the  termination  of  the  preliminary  cruii«  the  ahipn  forming  Fleet  A  will  tw 
fonncd  into  three  divisions,  and  those  forming  Fleet  B  into  two  divisionH.  They 
'will  then  be  detached  to  the  following  base  porta:  Al  to  Berehaven,  A2  to  I^oiigh 
BwiUy,  A3  to  a  rondeEVous,  Bl  to  Pecnbrake,  B2  to  Lamlaeh. 

The  order  to  b^ii  hostilitiee  will  be  sent  on  the  day  on  which  the  tihipe  arrive 
at  their  base  ports. 

The  period  of  active  ojierationti  will  \tuil  ten  days.  On  the  concluBion  of  the  maneu- 
vers the  Bhipe  and  veesela  will  proceed  to  lany  out  target  practice,  Beparatoly  in  the 
caue  of  the  mobilized  uhipti,  ample  time  being  allowed  for  the  careful  i>erformani:e  of 
the  pnftioe;  in  the  ce»c  of  other  shipe,  Beparatoly  or  in  company,  at  the  discretion 
of  the  admind  in  command. 

Only  one-half  of  a  quarter's  allowance  of  ammunition  ie  t^i  lie  ex]H^nde<l  from  the 
heavy,  light,  R.  F.,  and  machine  guua  of  the  mobilized  nlu\)». 

A  full  quarter'aallowance  of  ammunition  maybe  fired  fromclestniyerHaiKl  torjiedo 
boats  if  considered  deeirable  by  the  officer  commanding  the  flotillas. 

Only  Bucb  naval  storee  ae  are  necessary  to  keep  dentroyers  and  torpedo  boats  effi- 
cient during  the  maneuvers  are  t^i  be  embarked  in  the  depot  veeeelH  lleela,  Merny, 
Serem,  BriUiant,  during  the  mobilizatlou.  No  ordnance  or  torpeilo  depot  stores  will 
be  required. 

A  copy  of  the  ship's  and  signal  li«  of  every  vesstd  taking  j>art  In  tiie  maneuvers, 
commencing  twelve  hours  before  and  ending  twelve  hours  after  tlieai'tiveoiieratiotis, 
is  to  l>e  Rent  to  the  Admiralty  with  the  ruiKirt  of  the  admiral  in  chief  command  of 
each  fleet. 

MOBILIZATION. 

As  early  aa  the  first  week  in  July  the  torpedo-boat  flotilla.s  at  Ports- 
mouth, Plymouth,  and  Chatbum  were  leady  to  put  to  s*^  and  (com- 
menced their  preliminary  exercises.  A  large  number  of  othei'  vessels 
which,  as  s  rule,  are  not  used  for  nmnouvcring  pui-poses  were  placed 
in  commission.  Strict  seci-ecy  was  maintained  as  to  the  particulars  of 
the  maneuvers  prior  to  the  beginning  of  the  same,  the  Admiralty  alone 
l»eing  in  pos.session  of  detailed  information. 

From  a  8tatement  of  the  Admiralty,  41t  ships  and  torpedo  boats  were 
specially  comnii-ssioned  for  the  maneuvei-s,  and  in  all  115  vessels,  with 
a  personnel  of  30,000  officers  and  men,  took  part.  Of  the  coa.st  guard 
embarked  for  the  maneuvera  there  were  45  oflScera  and  1,711  men, 
and  of  the  royal  navy  reserve  35  officers  and  390  men. 


Portamf/iit/i.  -The  following  ships  were  commiHsioaed  on  the  luorn- 
injf  of  the  lOth,  the  torpedo  boats  having  been  commissiooed  prior  to 
that  date: 
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The  ginnery  and  torpedo  si^hool!^  on  the  Excellent  and  Venum  had 
been  t-lo^4ed,  and  the  men  from  thein  for  the  maneuvers  had  joioed 
the  dejxjt  the  night  l>efore. 

All  i^hips  com  missioned  at  Portsmouth  left  for  Spithead  the  aame 
day  for  their  Mteam  trials. 

Dfiiiiipuri.  —At  Devonport  the  following  ships  were  cumniii«>ioiK<l 
on  the  lUth: 
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The  ships  all  left  the  harbor  in  the  afternoon  for  their  titeam  trials, 
and  the  next  day  proceeded  to  their  rendozvoua. 
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Chatham. — The  followinjf  ships  were  coniniitMioncd  at  Chathuiii: 


Dr««ilnuught  (secoml-tluM  lMllle»hipj '  J0,(«o 

Bupcrb  {i*cond-ola*  bKttleuMp) 9,170 

Edlnlnirgh  (wvonrt-diuia  iMttleiihlp) 9,jal 

Hawkt  (flnil-rliuo  iirotctUil  irubH.T) 7,3SU 

Iniinortallti!  ( Hni-clim  proUfteil  firulner) S,  600 

Blcnbclm  ( flrsl-fliuw  protwlfd  onilwr } i  0, 000 

MfDcr  (second -rltun  protecUiil  cruiner) |  4,  OSO 

Penetu  ( llilrd-cl(i«» protecwd  cruiner) "..  ■l.lVi 

Plonoer  (lhlni-clfl»prol«ctedcruli«i-r) ■l.VM 

Prometliciw  (Uiird-clsm proltcted  cniistr) I  'i.iV- 

MedUH  (drill  Hhip) ■J.HOO 

Four  Wrpedij  biHiiB  (spproilnmWIy) - 3C0 

Tol»l i  ijl.-iw 


UuDlbtT.'l""'''""- 
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1                 1 

OFFICERS   IN    COMMAND. 

Fleet  A. — Vice- Admiral  Sir  Harry  H.  Rawson,  comtnandtM'  in  chief; 
flagship  Majestic. 

ISquadriTn  AS. — K«ar-AdtiiirHl  All>eit  B.   Jenkins;    flagsliip  J/"?- 

Fleet  B. — Ilear-Adiuii-al  Sir  (icrard  H.  U.  Noel,  (-ommiindi-r  in 
chief;  flagship  A/cj-inulra. 

Squadnm  B2. — Rear- Ad  mi  nil  J.  L,  Hauiiiict;   flagship  SanKjMircil. 

HOW   THE    EXERCISES   WERE   CARRIED   tHIT. 

The  two  squadrons  of  Fleet  B  assembled  at  Torlmy.  In  doing  so 
some  accidents  occurred  in  connection  with  coaling,  etc.  It  is  admitted 
that  these  were  duo  pai'tly  to  lack  of  training  on  the  part  of  those  who 
had  charge  of  the  men  at  work,  and  that  since  the  disappearance  of 
masts  and  sails  sufficient  care  has  not  been  t>estowed  upon  training  the 
men  to  constant  watchfulness,  alertness,  and  self-reliance.     •     *     • 

Fleet  B,  with  the  buttle-ships  and  cruisers  in  squadron  formation, 
leftTorbay  on  July  16,  at  10  o'clock  a.  m.,  shaping  its  course  westerly, 
and  despatched  the  Medma  to  Plymouth  with  the  sick  and  prisoners. 
During  the  next  few  days  over  four  hours  daily  were  devoted  to  evo- 
lutions of  the  battleships  and  cruisers,  steaming  at  the  ntte  of  10  knots. 
1252—01 24 
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Ah  the  two  wquadroiis  maneiiv»!n?d  weparately,  at  a  distance  of  from 
3  to  5  iiiiles  from  ciu'h  other,  there  wpre  good  opportunitiett  for  having 
all  hand.s  on  deck  and  at  quartei-s  for  battle  and  thus  familiarize  them 
with  training  the  guns  upon  fleets.  Uuring  the  forenoon  of  the  ISth 
the  vifiiiity  of  the  coast  and  dense  fog  made  it  nex-cssary  to  desist  from 
tactical  evolutions,  and  Admiral  Nwl  dispatched  the  Camhrian  to 
rcconnoiter  the  coast  of  C^irdigan  Kay,  In  the  meantime  one  cajje  of 
scarlet  fever  and  two  cases  of  measles  had  developed  on  Ixiard  the  ships 
of  Fleet  Band  the  patients  were  taken  aahore  to  the  hospital.  On  the 
whole,  the  stat«  of  health  on  l)oard  was  good;  there  were  in  the  whrfe 
fleet,  including  the  destroyei-s,  only  2.5  per  cent  sick,  which  amounted, 
however,  to  332  hospital  patients — about  enough  to  man  a  second-ckss 
cruiser. 

While  under  way,  exercises  and  drills  were  kept  up  day  and  nigiiL 
In  the  dark  two  small  electric  lights  were  used  on  the  guns,  a  white 
one  in  front  and  a  red  one  in  the  rear,  both  of  them  hooded. 

On  the  morning  of  the  18th  the  fleet  steamed  through  a  dense  fog 
where  it  was  impossible  to  sec  a  ship  a  cable's  length  off.  Fog  buoys 
were  put  overlKHird  for  the  purpose  of  indicating  to  each  ship  the  dt- 
tance  of  the  shij)  ahead.  The  Ah-J'ini<lrif  used  Captain  Fisher's  towinf 
target,  which  is  of  very  simple  construction  and  can  be  easily  built 
with  the  resources  on  iKtard.  AlK>ut  3:45  p.  ni.,  after  an  exeivise  in 
changing  to  different  formations.  Fleet  li  anchored  in  Cardigan  Bey. 
off  Cardigan. 

The  next  morning,  July  ISt,  at  4:3tl  o'clock.  Fleet  B  left  Cardigan 
Bay,  shaping  its  cour.se  for  the  Bay  of  Dublin.  The  twttleships  and 
cruisers  carried  out  evolutions  under  way.  They  left  Cardigan  Bay 
in  four  columns,  and  during  an  evolution  for  complete  inversion  of  the 
columns  struck  a  dense  fog.  An  evolution  of  this  nature  under  such 
circumstances  is  by  no  means  without  danger,  and  the  skillful  manner 
in  which  it  was  carried  out  deserves  re<-ognition.  The  fleet  was  in 
four-colunui  fomiation  when  it  steamed  into  Cardigan  I^y,  and  upon 
leaving  it  the  signal  for  inversion  was  made,  so  that  the  ships  which 
ha<l  l)oen  lit  the  head  would  again  become  the  leaders.  The  leaders 
decreased  their  speed,  while  the  guides  passed  along  the  stai't.ward  side 
of  their  respective  columns,  the  other  ships  following  in  their  wake 
one  by  one.  In  this  case  the  leadei-s  had  not  decreased  their  .speed 
sufficiently,  considering  the  fog  bank  ahead  of  them,  so  that  the  guides 
upoiv  taking  their  ]K)sitions  struck  the  dense  fog,  and  the  remaining 
ships  followed  their  lead  as  best  they  could.  In  the  course  of  the  day 
the  ships  wore  envelopi'd  in  another  fog  bank  for  several  houi-s,  nearly 
at  the  sixit  where  the  In-ii  Duly  rammed  and  .sank  the  Yinujiidi'if.  At 
times  the  outlines  of  the  shijw  could  l>e  discerned  at  3tMi  yards  distance. 
In  Cardigiiii  liay  the  ThuiKh-i'i-r  had  to  have  a  piston  ring  exchanged, 
which  was  done  during  the  night,  so  that  the  ship  could  a<-company  the 


371 

flpet.  Soon  after  the  arrival  in  C'ai-fiigaii  Bay  all  of  the  lavfr''''  l)oafcs, 
120  ill  all,  assembled  at  one  end  of  the  eohiiiins  and  engaged  in  a  row- 
ing race  around  the  fleet,  while  the  crews  who  liad  remained  on  board 
were  (arryinff  out  gj-mnastic  exercises.  At  5  oV-ioek  p.  ni.  the  fleet 
reached  Dublin  Bay  and  anchored  off  Kintp*town,  where  the  St.  Georges 
Yat'ht  Club  wiia  just  holding  its  raee. 

Toq»edo  Ixwts  6^,  71,  76,  77,  81, 8^,  8S,  and  8i.  and  torpedo  gunboat 
Si^fKjuU,  togetherwith  cruisers  y'«t^(i';?«j(and/'/wi(W,  arrived  at  Queens- 
town  Julj'  18  and  remained  there  until  the  night  of  the  19th.  Cruiser 
iSi^rvni  and  torpedo  gunboats  Antehipe  and  G/cHinr,  together  with  the 
dcstroyei-8  Pimth'r,  Lmipiird,  Seul,  1T7^,  Lcin-n,  Locitxt,  Thntxhcr,  and 
Shnr]^,  arrived  at  Lamlash  Jttly  17,  Cruisers  Mgrxny  and  PminnHii-iis 
and  torpedo  gunboat  Sj/ii-dwcU,  together  with  toi"pedo  boats  .v^,  o,),  o7, 
68,  85,  and  86,  reached  Buncrana  the  17th. 

In  accordance  with  the  general  idea  of  the  nianeuvei's,  the  hostile 
Fleet  A  was  divided  into  three  squadrons  of  four  l>attleships  each. 
A3  represented  a  reenforcement  from  the  Mediterranean.  Ita  po.sition 
was  thirty  steaming  hours  at  15  knots  from  Admiral  Rawson  at  Berc- 
haven.  Both  fleets  were  to  receive  information  from  the  time  that  A3 
left  Gibraltar,  and  would  therefore  be  able  to  determine  at  what  time 
the  sailing  orders  would  permit  A3  to  leave  its  rendezvous.  But  as 
none  of  the  three  squadrons  received  this  infonuation,  it  was  to  be 
assumed  that,  owing  to  the  dense  fog  which  deljiyed  the  arrival  of  Bl 
atMilford  Haven  by  three  hours,  the  plan  had  been  hurriedly  changed. 
But  this  did  not  explain  another  delay.  Fleet  B  might  reasona>»ly 
assume  that  the  remaining  squadrons  at  Lamlash,  Ix)ugh  Swilly,  and 
Berehaven  would  know  shortly  before  midnight  of  the  24th  that  the 
hostilities  were  to  begin  at  2  o'clock  a.  m.  of  the  2-lth  and  cease  at 

2  o'clock  a.  m.  of  the  3d.  But  Fleet  B,  whose  flagship  was"  the  Alej-- 
audra,  did  not  receive  this  information  until  (J  o'clock  a.  m..  four 
hours  after  the  beginning  of  ho.stilities.  Old  Xlilfortf  is  the  usual 
telegniph  station  for  Milford  Haven,  and,  ui^n  his  arrival  on  the 
evening  of  the  23d,  Admiral  Noel  took  the  prucautiiHi  of  sending  a 
telegram  with  instructions  that  all  disiiatclies  addressed  to  him  should 
be  sent  to  Old  Milford,  where  iioats  and  messengers  were  held  in  readi- 
ness. Unfortunately  the  military  authoritieji  had  established  a  tele- 
graph stAtion  for  the  maneuvers  at  South  Stake  Fort,  and  the  telegmm 
intended  for  Fleet  B  was  sent  there  and  reached  the  scjuiulron  in  a 
mutilated  form  by  signal,  during  a  temporary  clearing  <if  the  fog,  at 

3  o'clock  a.  m.,  and  in  complete'  form  not  until  ti  o'clock  a.  m..  after  a 
boat  had  been  sent  after  it. 

If  one  of  the  objects  of  the  maneuvers  was  to  obtain  information 
relative  to  the  correct  cooperation  between  the  naval  and  military 
authorities  in  fortified  ports,  the  faulty  handling  of  this  telegram  was 
a  bad  beginning. 
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As  soon  as  Admiral  Noe!  learned  positively  that  hosdliUee  h>d 
begtiii,  b<?  promptly  sent  orders  to  the  greater  part  of  the  cruisers 
and  destroyers  to  proceed  to  Queenstown  and  Berehaven,  respectively, 
and  they  started  about  4  o'clock  on  the  morning  of  July  34, 

Me.a8ures  were  taken  simultaneously  to  send  the  battleships  to  Dale- 
roads,  near  the  entrance  to  the  Bay,  and  they  proceeded  there  sing-Iy 
in  dense  fog.  Nothing  could  be  seen,  but  by  .lircn  signals  the  sbipi 
reported  when  they  had  reached  their  destination.  At  11:15  a.  m.  the 
whole  squadron  put  to  sea  in  a  dense  f<^.  As  a  preesutionary  meas- 
ure, tlie  harlwr  tug  had  been  sent  out  to  mark  the  middle  buoy  of  the 
channel  and  give  short  signals  with  the  steam  whistle.  As  :$ood  k 
the  8(iuadron  had  passed  this  huoy  it  iuci'eased  its  speed  from  5  knole 
to  7.5,  and  at  '2  o'clock  p.  m.  it  emerged  from  the  fog  and  increased 
its  Hp('(Hl  to  10  knots.  The  Ilerf  received  orders  to  steam  at  her  mu- 
imtim  speed,  and  for  the  remainder  of  the  day  the  squadron  maii- 
tained  a  speed  of  11,5  knots.  It  consisted,  outside  of  the  nioe 
battleships,  of  cruisers  Galatea,  Mainhow,  Medea,  and  Medima,  Hie 
St.  Gf'oryi;  Ariadne,  Ilawke,  Vindictive,  and  Andromache,  tt^etber 
with  16  torpcdo-)>oat  destroyers,  had  been  sent  to  sea  to  operate  in 
the  direction  where  the  hostile  squadrons  were  presuniably  to  be 
found.  With  the  rear-admiral  and  his  four  battleships  were  the 
four  cruisers  Melainpif,  OainJ/rian,  Mineroa,  and  Blenheim.  Tbe« 
formed  Stiuadron  B'2,  and  had  left  Lamlash,  as  the  fl^;ship  learned  l^ 
signals,  at  2  oVlock  a.  m.,  immediately  after  the  beginning  of  hostUi- 
ticH,  They  received  orders  to  pass  around  the  west  of  Ireland  witk 
S<]uadron  Bl.  The  Sevi-m  with  its  gunboats  and  flotilla  of  destroyer* 
were  the  first  to  run  out,  in  order  to  secure,  as  far  as  possible,  a  clear 
course  for  the  Imttleship  squadron.  Their  speed  was  estimated  at  at 
least  11  knots;  Squadron  Bl  therefore  had  every  reason  to  hurry  in 
order  to  join  them  in  the  bay  of  Berehaven,  as  they  were  in  danger  of 
meeting  two  of  the  hostile  squadrons.  The  fact  that  Squadron  B2  had 
a  start  of  twelve  steaming  hours  over  Squadron  Bl  had  to  be  taken  into 
aL-count.  It  was  for  this  reason  that  the  slowest  ship  of  the  squadron 
was  urged  to  her  maximum  speed.  All  the  battleships  of  Fleet  B 
belonged  to  the  reserve,  commonly  known  as  the  10-knot  squadron. 
That  this  spi'cd  was  exceeded  was  considered  a  very  good  result,  and, 
if  the  Hero  and  T/iiiiidi.'rfrhe.d  been  allowed  to  remain  behind.  Squad- 
ron Bl  would  have  attained  a  speed  of  12  or  13  knot«>. 

At  5:30  o'clock  p.  m.  Bl  began  to  receive  infonnation  of  minor 
skirmishes  that  marked  the  beginning  of  hostilities.  Destroyer  A«- 
trd  joined  the  sijuadron  and  reported  that  she  had  been  pursued  fixaa 
the  coast  by  two  hostile  cruisers.  Later  in  the  evening  the  Star 
arrived  and  communicated  with  the  flagship  by  megaphone  and  sema- 
phore. Both  of  these  vessels  remained  with  Squadron  Bl,  which  was 
perhaps  not  a  favorable  circumstance  in  view  of  the  fact  that  the  coal 
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aiapply  of  a  destroyer  is  sufficient  only  for  twenty-four  hours  steaming 
at  2iJ  knots.     In  an  emergency,  it  is  true,  they  could  take  on  I'oal  from 
the  other  ship^,  since  in  favorable  weather  they  st«aaied  aiongnide  of 
tbe  latter  at  30  j-ards  distance,  and  the  coal  sacks  could  bt'  conveyed  to 
tlie  bow  of  the  destroyers  by  mcanti  of  lines.     Shortly  after  the  arrival 
o:f  these  two  vessels,  Bl  sig^hted  the  Alurm  and  Leda  of  Fleet  li2  and 
learned  that  they  had  been  captured  off  Kinsal  Head  by  the  Diadem 
^nd  five  oruisers,  and,  having  been  put  out  of  action,  were  proceeding 
into  port  by  order  of  the  captain  of  the  Diadem.     Their  Iosjs  was  not 
Euuch  mourned,  however,  as  these  gunboats  do  not  have  sufficient 
speed  to  pursue  torpedo  boats.     The  cruiser  Andromncln?  also,  after 
uninterrupted  fighting  with  the  Diad«m   io\   an   houi'  and  a  half, 
reached  the  squadron.     The  Diadem  did  not  appear  to  have  made  any 
claim  to  the  victory,  and  it  was  therefore  assumed  that  the  distance 
^vas  too  great  and  that  the  Belleville  boilers,  with  the  latent  tj-pe  of 
^vhich,  with  economizer,  the  Diadem  was  equipped,  did  not  enable  her 
to  overtake  ^^  Andromai^he.     Since  July,  1898,  when  the  Diadem  was 
first  put  in  commission,  £4,200  have  been  expended  upon  her  boilers, 
and  her  performances  during  the  maneuvers  were  therefore  looked 
forward  to  with  special  interest.     (Of  the  remaining  ships,  the  Glad!- 
atm-  and  Fvriom  of  Fleet  A  and  the  AriadiieanAVindicCiv  of  Fleet  B 
had  Belleville  boilers.)     As  Squadron  Bl  proceeded,  it  was  joined  by 
the  .^r/7Z/nn/,  which  had  been  pursued  by  the  Diadem  and  live  or  six 
of  her  companions.     Squadron  Bl  continued  to  steam  in  close  forma- 
tion until  5  o'clock  p.  m.,  when  the  cruisers  were  sent  from  3  to  6 
miles  ahead,  two  cruisers  to  take  up  positions  3  miles  ahead  of  the 
fla^hip,  one  on  each  side,  at  an  angle  of  3(1  degrees,  and  again,  3  miles 
ahead  of  these,  the  remaining  two  cruisers,  thus  forming  a  senii-c-ircle 
at  the  front,  while  leaving  a  clean  field  for  the  fire  of  the  nine  battle- 
ships on  either  side.     The  torpedo  boats  were  .sent  off  to  one  side,  far 
out  of  the  range  of  hostile  ports.     The  admiral  evidently  trusted  to 
the  darkness  to  conceal  his  squadron,  and  the  fact  that  the  flagship 
alone  was  allowed  to  carry   running   lights  seems  to  bear  out  this 
assumption.     About  sunset  Bl  distinctly  dLicerned  six  hostile  cruisers 
to  the  westward,  apparently  the  Diad-'-m  with  her  ft)ur  smokestacks 
and  three  large  and  two  small  cruisers.     Having  observed  Bl  from  the 
northwest,  they  steamed  off  in  that  direction,  and  at  7:40  were  lost 
from  sight.     Since  Squadron  Bl  i-elied  on  the  darkness,  its  line  of  con- 
duct was  to  take  notice  of  neither  friend  nor  foe.     But  fire  broke  out 
in  the  sail  room  of  the  Cambrian,  tendering  it  necessary  to  use  flash 
signals  in  order  to  instruct  her  to  leave  the  line.     This  accident,  how- 
ever, was  without  serious  consequences,  and  did  not  result  in  a  visit 
from  any  of  the  hostile  torpedo  boats,  although  they  could  be  seen  on 
the  distant  horizon,  evidently  endeavoring  with  their  search-lights  to 
discover  Bl  in  order  to  make  an  attack  upon  its  ships;  but  in  this  they 
were  frustrated. 
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At  2:45  R.  in.,  July  25.  Bl  observed  hostile  flhips  in  a  northeasterly 
dii-eution.  tiring  their  guns.  At  3  o'clock  they  were  identified  as  the 
Diadem  iirid  the  five  cruisers  sighted  the  evening  before.  The  admi- 
ntl  of  131  did  not  vnm  to  have  these  ships  come  within  range  of  the 
guns  of  bis  nine  battleships,  and  therefore  answered  the  Dlath-iiix 
signal,  marking  the  lM<ginning  of  the  engagement,  only  from  the 
Ale^uiulrit,  The  entry  on  the  log  book  of  tbe  latter  concerning  the 
battle  is  aa  follows:  "3:2i(,  Leader,  a  first-class  cruiser,  at  ^,000  yards; 
the  next  at  3.0(H);  theothers  between 3,(XKi and 4.000 yards.  The  Dia- 
dc)ii  opened  fire  at  3:24.  the  Alexii?id/u  at  3:49,  and  ceased  firing  in  s 
few  minutes.  She  signaled  to  the  Di''u/<-ni:  '  We  are  of  opinion  that 
we  have  put  you  and  another  firnt-class  cruiser  out  of  action  and  pro- 
pose reference  to  umpires.'  The /'/'ii&w;  answered:  "  We  do  not  agree 
with  you.'"  This  episode  illustrates  Admiral  Noel's  wisdom  in  having 
only  one  Itattleship  carry  running  lights  to  allure  the  enemy,  and 
also  in  having  the  broatdside  fire  of  his  nine  battleships  in  a  single 
line,  entii-ely  clear  of  any  vessels  of  his  own.  The  admiral  telegraphed 
with  wireless  apparatus  to  the  Diadmn,  which  was  no  longer  in  sight, 
to  proceed  into  i3<irt  and  await  the  deci.sion  of  the  umpires. 

During  the  night  the  Si/lna  joined  Squadron  Bl  and  was  dispatched 
in  the  morning  of  the  ^tith  to  carry  infoi-mation  to  the  umpires  as  to 
the  matter  in  dispute.  iShe  brought  back  the  firt*t  news  concerning 
the  hostile  battleships,  having  received  it  from  a  fishing  boat.  Al 
had  left  Bcrehaven  on  the  morning  of  July  17,  steaming  in  a  north- 
westerly direction.  In  war  the  soun-e  of  information  in  hostile  waters 
would  have  l>een  unreliable,  and  constituted  therefore  only  a  prob- 
lematic advantHirc.  The  enemy,  on  the  other  hand,  had  the  advantage 
of  invioUil)ility  of  their  signal  stations. 

At  1  o'clock  ji.  m.  S<]uadron  Bl  met  B2  at  52^  10*  north  latitude  and 
11^  34'  west  longitude.  The  latter  had  wisely  left  its  crui.sers  behind 
to  obtain  information  in  the  vicinity  of  Lough  Swilly.  The  destroy- 
ers Siar  and  Ki-xfri-l.  which  had  joined  Bl  after  passing  Quecnstown, 
wei-e  sent  out  to  <iorI  and  to  carry  the  information  that  Fleet  B  was 
now  complete.  The  Sfiii;  between  4  o'clock  a.  m.  of  the  24tb  and  10 
o'clock  a,  in.  of  the  25th,  had  consumed  two-thirds  of  her  coal  supply 
of  90  tons.  This  shows  the  great  demands  made  on  vessels  of  this 
ckas  in  war.  As  a  rule,  about  two-thirds  of  them  will  be  engaged  in 
coaling  or  on  their  way  to  do  so,  and  only  one-third  can  be  counted  on 
to  be  ofi  the  hostih^  ports.  Much  depends,  of  course,  on  the  distance 
of  the  i>orts. 

As  far  as  Fleet  B  was  concerned,  the  question  now  ai'ose  as  to  what 
the  enemy,  Admiral  Kawson,  would  do.  With  the  exception  of  the 
evident  end«!avor  on  the  part  of  the  hostile  cniisera  to  delay  the 
advance  of  Fleet  B,  which  endeavor,  however,  might  also  have  arisen 
from  a  desire  to  drivi'  the  fleet  toward  the  coast  among  the  torpedo 
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'  boatii.  Fleet  B  had  no  information  concerning  the  enemy  except  that 
received  from  the  Sylvia. 

It  was  obvious  that  the  tirut  thing  for  Admiral  Raw»on  to  do  was  to 
unite  bis  squadrons  Al  and  A^  as  soon  as  possible,  and  this  step  had 
taken  him  northward  on  the  a-lth.  But  where  wils  he  nowi  This 
question  might  huve  been  answeixid  froui  the  information  us  to  the 
time  when  A8  bad  sailed  from  Gibraltar,  but  this  information  was 
lacking.  Admiral  Rawson's  eoi-rcit  line  of  conduot  appeared  to  be 
to  utilize  the  advantages  afforded  him  by  his  telegi-aph  stations  and 
cruisers,  which  would  enable  him  to  base  his  plann  on  the  movement 
of  Fleet  B,  while  he  would  at  the  same  time  be  saving  coal.  A  few 
cruisers  might  be  employed  to  carry  information  along  his  line  by 
way  of  A3;  or  the  admiral  might  designate  a  certain  rendezvous  for 
his  fleet — for  instance,  Poi-cupine  Bank,  far  out  to  .sea — or  his  Inten- 
tion might  be  to  pass  around  Fleet  B  to  the  northward  while  endeav- 
oring to  meet  A3  to  the  southward  about  ten  hours  off  his  fortified 
ports  of  Queenstown  and  Berehaven;  or  he  might  select  a  position 
which  would  enable  him  to  retiirn  to  these  ports,  relying  on  the  speed 
of  A3;  or,  if  cut  off  from  his  ports,  he  might  relinquish  assistance 
from  A3  and  engage  at  long  range  in  an  indecisive  battle  with  Fleet 
B.  If  Fleet  B  had  had  an  unlimited  number  of  cruisers,  its  task 
would  have  l)een  simple  enough.  It  could  have  taken  up  a  position  at 
a  centi-al  rendezvous  and  made  arrangements  for  the  rapid  transmis- 
sion of  news  by  cruisei-s  and  wireless  telegraphy;  but  the  apparatus 
on  the  three  ships  equipped  for  wireless  telegmphy  were  out  of  order 
and  the  cruisers  were  not  nearly  numerous  enough.  Fleet  B  there- 
fore steamed  to  the  westward  on  the  assumption  that  Squadron  A3 
would  approach  it,  and  that  it  might  u)eet  with  one  of  the  other  two 
hostile  squadrons  in  that  direction. 

On  July  26,  at  2:3*1  p.  m..  Fleet  B  received  the  Admiralty's  tele- 
gram notifying  it  that  A3  had  left  Gibraltar  on  .hily  2.5,  at  .5  o'clock 
a.  m.,  steaming  at  the  rate  of  10  knots,  so  that  the  latter  scjuadron 
would  not  l»e  able  to  reach  the  vicinity  of  Fleet  B  iK'fore  the  afternoon 
of  Saturday,  July  28.  During  the  morning  of  July  28  the  Mhu-rva 
reported  that  she  had  sighted  seven  hostile  battleships  at  5  o'clock 
a.  m.,  and  two  hours  later  the  Mrlumjnm  saw  them  in  the  .same  posi- 
tion, 55^  north  latitude  and  W)'-'  24'  west  longitude.  This  was  about 
10  miles  from  B2"s  prolable  course.  It  was,  therefore,  almost  certain 
that  the  two  squadrons  would  pass  each  other  during  the  night  of  the 
27th,  so  that  an  especially  shai'p  outlook  on  the  part  of  the  A  cruisers 
would  have  resulted  in  an  interesting  chase. 

At  1:.S0  o'clock  p.  m.  the  two  s(]uadrons  of  Fleet  B  united  and  com- 
menced an  animated  search  for  the  enemy.     Destroyer  Snil  had  in  the 
meantime  captured  the  enemy's  tank  ship  at  Lough  Swilly. 
On  July  28  Fleet  B  recei\-ed  information  that  cruiser  Mhirrvn  had 
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beon  tired  upon  in  a  clear  night  by  torpedo  boats  about  41  miles  from 
Beri'havon.  As  the  Minc-n-a  can  easily  steam  16  knots,  this  seemed 
somewhat  mysterious. 

Fleet  B  prepart'd  for  battle,  and  Admiral  Noel  inspected  the  prepa- 
rations. Heretofore  the  leaders  had  carried  light'^  at  night,  but  upon 
reaching  the  vicinity  of  Lough  Swillj'  the  lights  on  all  the  ships  were 
done  away  with. 

During  the  morning  of  July  28  the  steering  gear  of  the  Hero 
refused  to  function.  The  same  thing  had  happened  on  board  the 
Emhi'-y  and  Thundi-riT  on  the  2tith,  and  these  ship?  had  therefore  to 
interrupt  the  darkness  surrounding  the  fleet  by  displaying  the  lights 
which  .signify  that  a  ship  has  become  unmanageable. 

It  was  learned  that  the  enemy  claimed  two  second-class  cruisers  and 
nine  destroyers  as  having  been  put  out  of  action  at  Queenstown. 
According  to  the  decision  of  the  umpires,  gunboatiH  Le.da  and  Al^rm. 
and  desti-oyei-s  Spiteful.  Kettrel.  Lociuit,  Thrunh,  and  Wolf  had  lieen 
put  out  of  action.  The  Violet,  which  had  sustained  injurie»  during 
the  fog,  was  replaced  by  another  destroyer.  Gunboat  Jimard  and 
cruisers  St.  George.,  Ariadne,  Vindictire,  and  IFairke,  of  Fleet  B,  and 
the  Diadem  and  four  other  cruisers,  of  Fleet"  A,  were  still  awaiting 
the  decision  of  the  umpires. 

Sunday,  July  29,  was  a  day  of  rest. 

The  first  period  of  the  maneuvers  had  demonstrated  anew  the 
importance  of  correct  infoi-mation  and  of  coal  consumption.  Fleet  B 
had  been  fortunate  enough  to  receive  no  false  information.  Yet  the 
lack  of  (cruisers  to  secure  information  for  the  battleships  made  itself 
felt  here  as  in  all  previous  maneuvers.  Among  na\'al  authorities  in 
England  the  opinion  is  that  if  cruisers  are  to  consume  too  piuch  coal — 
like  the  Ariadne,  for  instance,  with  her  Belleville  boilers,  besides 
requiring  large  quantities  for  auxiliary  purposes — the  difficulties  of 
the  cruiser  question  will  l)econie  even  more  serious.  In  this  j'ear's 
maneuvei"s  the  cniisera  wei-e  not  allowed  off  hostile  ports  prior  to  the 
beginning  of  hostilities,  but  had  to  remain  in  their  own  porta.  The 
result  has  been  instructive,  for  although  four  squadrons  were  out 
at  fwa,  not  one  of  them  succeeded  with  its  cruisers  to  establish  touch 
with  the  others.  Fleet  A  was  at  times  able  to  make  up  for  the  lack  of 
cruisers  by  making  use  of  its  coast  signal  stations.  Another  i-esult 
was  that  even  the  information  service  of  the  superior  Fleet  B  failed  to 
establish  touch  with  the  enemy,  and  the  question  arises  whether  Fleet 
B,  if  instead  of  13  cruisers,  oi'  one  to  ea<ih  battleship,  it  had  had  two 
to  each  battleship,  would  not  have  suct^'eeded  in  establishing  touch. 
In  the  case  in  hand  it  seems  probable  that  if  Fleet  B  had  had  more 
efficient  cruisers  for  scouting  purposes  the  enemy's  cmisers  would 
not  ha\e  Hucceede<l,  for  instance,  in  dislodging  the  Melampun.  It  is 
true  that  the  latter  crui.ser,  after  making  a  i-ecunnoissance,  succeeded 
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in  returning  to  her  station,  but  two  hostile  cruisei's  drove  her  from  it. 
The  Minerva  also  wan  successful  in  her  reconnoissance,  but  in  both 
cases  the  information  arrived  one  day  too  late,  owing  to  the  circuoi- 
stance  that  Fleet  B  was  on  the  lookout  for  A3.  Fleet  B  wmt  much 
hampered  through  the  loss  of  its  cruisers;  but  the  i^'ontrol  of  the  sea 
is  decided  bj  battleships,  and  the  fleet  therefore  adhered  to  its  inten- 
tion to  force  the  enemy  to  a  battle,  if  possible.  However,  cniisers 
should  observe  hostile  ports  also  before  the  beginning  of  hostilities 
and  follow  the  enemy's  squadrons  like  their  shadows,  so  that  fighting 
and  blockading  can  be  begun  as  soon  as  hostilities  break  out. 

During  the  night  of  July  30  the  Trafalgar,  the  fifth  ship  of  the 
divisional  column  in  line  ahead  of  Fleet  B,  collided  with  the  merchant 
steamer  ^mg  Orry,  the  latter  sustaining  slight  injuries. 

On  July  31  Fleet  B  received  the  adverse  decision  of  the  umpires  as 
to  itfl  claim  to  the  Diadem  and  another  cruiser  on  July  25  ofl'  Fastnet. 
The  Diadem  and  her  companions,  on  the  other  hand,  had  put  the 
Seiiard  out  of  action.  The  total  result  was  that  Fleet  A  had  lost  two 
cruisers  and  one  gunboat,  Fleet  B  one  cruiser,  three  gunboats,  and  five 
destroyers.  The  latter  complained  of  having  been  fired  upon  l)y  forts 
at  impossible  distances — the  Spiteful,  for  instance,  at  9,500  yards. 
The  all^fed  putting  out  of  action  of  the  Minerva  by  a  torpedo  boat 
had  arisen  from  a  misunderstanding  of  the  rules,  which  re^^ulted,  how- 
ever, in  Fleet  B  having  to  do  without  its  crnisier  for  four  days.  Fleet 
A  refuted  the  claim  of  the  Mineri-a  to  three  torpedo  boats  by  proving 
that  none  of  its  torpedo  boats  had  been  near  the  Minen-a.  Fleet  B, 
while  cruising  in  the  Irish  Channel,  repeatedly  received  information 
from  its  own  observation  personnel  at  signal  stations,  on  board  scouts, 
etc.,  that  they  had  sighted  the  hostile  fleet  of  battleships  or  cruisers, 
or  even  the  enemy's  torpedo-boat  flotilla,  for  which  they  had  mistaken 
Fleet  B.  Special  stress  is  therefore  being  laid  by  British  naval 
authorities  on  the  necessity  of  paying  more  careful  attention  to  the  art 
of  efficient  scouting  and  affording  better  opportunities  therefor. 

As  to  the  cruiser  engagement  of  July  28  Fleet  B  now  learned  some 
particulars,  though  nothing  satisfactory.  The  cruiser  squadron  of 
Fleet  A  consisted  of  the  four  first-class  cruisei's  Diadem,  Ol^nltar, 
Blake,  and  ImmortaZite,  and  second-class  cruiser  Naiad;  that  of  Fleet 
B  of  the  three  first-class  cruisers  St.  George,  Ariadne,  wid  Ilawle,  and 
Becond-class  cruiser  Vindictive.  As  the  mission  of  the  B  cruiser 
Bquadron  consisted  in  scouting,  it  was  not  within  the  scope  of  its  pro- 
gram to  accept  battle  with  a  superior  force.  But  the  engines  of  the 
Vvtidictwe  were  giving  out,  and  so  there  wa^  nothing  left  but  to  remain 
together,  reduce  the  speed,  and  iight.  Fortunat^ily,  the  Immortnlitii 
(A's)  was  4  or  5  miles  behind,  and  it  was  not  until  the  expinition  of 
fourteen  minutes  that  she  was  able  to  give  any  assistance  to  her  eom- 
paiuon>4.  and  of  twenty-four  minutes  before  she  could  assist  them 
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effectually.  As  both  parties  claimed  the  victory,  the  senior  officer 
pfCHcnt  sent  all  the  uhips  to  their  respective  port^  to  await  the  deci- 
tiion  of  the  umpires.  Fleet  A  appears  to  have  sent  four  more  ships  to 
the  same  {xisition.  After  the  decision  by  the  umpires,  on  JiUy  31,  the 
VindU-ttir,  •'>'/.  Geimji;  and  Ar'uidne  rejoined  Fleet  B.  Fleet  A  lost 
the  Nn'iatl  and  the  GihraltaTy  the  former  considered  to  have  been 
sunk,  the  latter  to  have  been  put  out  of  action,  while  Fleet  B  lot-t 
cruiser  llmcke,  found  to  have  been  put  out  of  action. 

Particulars  as  to  the  engagement  are  wanting;  they  are  in  the  pos- 
session of  the  umpires,  who  will  not  publish  their  report  until  ten 
months  after  the  conclusion  of  the  maneuvers,  and  then  in  a  very  short 
form. 

Fleet  11  was  inadequately  supplied  with  information,  and  it  happened 
several  times  that  one  of  its  own  cruisers  illuminated  it  for  10  minute; 
with  her  search-lights  when  its  safety  depended  on  the  darkness  and 
on  the  torpedo  boats  surrounding  it.  In  daytime  its  cruisers  some- 
times followed  the  smoke  of  ships  which  proved  to  be  peaceable  mer- 
chant ve.ss*(ls.  The  number  of  cruisers  at  the  rate  of  one  per  battleship 
is  unquestionablv  inade<iuate,  especially  in  view  of  the  tasks  of 
Fleet  IJ. 

On  August  1,  at  l:i:3U  p.  m.,  the  Blenheim  brought  Fleet  B  the 
news  that  Fleet  A  had  been  sighted  at  '2:30  p.  m.  of  July  31,  60  miles 
south  of  Queenatown,  steaming  on  an  cast- north  easterly  course  toward 
the  Irish  Channel.  The  Bh-nitehu  and  the  Camhriati,  which  latter  had 
l)een  left  behind  for  the  purpose  of  observing  the  enemy,  had  had  an 
hour's  engagement  with  the  Blake.  The  Mermiud  also  reported  thai 
she  had  sighted  Fleet  A  steaming  east-southeast  of  Ballycottin.  These 
two  reports  gave  rise  to  the  hope  that  the  enemy  would  be  met  with 
soon.  It  was  unfortunate  that  Admiral  Kawson  had  only  9  ships  witli 
him,  having  left  the  slower  Kdhibitrgh,  D-readnamjht,  and  Canquenyr 
behind.  The  course  of  action  of  Fleet  B  seemed  quite  correct.  The 
signal  stations  and  scouting  cruisers  had  alt  been  notified,  and  the 
cruisers  and  destroyers  joined  the  fleet  iis  it  proceeded.  A  series  of 
rendezvous  designated  by  letters  of  the  alphabet  and  forming  a  line 
•around  Ireland  had  l)cen  specified,  so  that  it  was  not  difficult  for  tbe 
vessels  to  join  the  fleet  in  time  after  being  notified  that  tbe  latter 
would  reach  a  certain  rendezvous  at  a  given  hour. 

On  August  ii,  at  11:10  a.  m.,  the  crusier  M'nwnta,  which  was  on  the 
lookout,  signaled  to  Fleet  B  that  the  enemy  was  in  sight.  The  latter 
was  20  miles  southeast  of  Tuskar  Light  or  Carnsore  Point,  the  south- 
easterly extremity  of  Ireland,  al)out  70  miles  from  Queenstown.  The 
only  hope,  therefore,  of  reaching  the  enemy  was  tliat  something  would 
happen  to  the  engines  of  one  of  the  latter's  ships.  The  cruisers  were, 
notwithstanding,  given  orders  to  pursue  the  enemy,  and  the  whole 
fleet  proceeded  at  its  maximum  speed.     The  result  is  interesting  in 
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view  of  the  circumstances  under  Tvbu^h  the  ships  made  the  run.  The 
13  battleships  of  the  reserve  fleet,  of  various  types,  and  cruisers  and 
destroyers  of  every  class  proceeded  in  a  pretty  heavy  sea.  The  gun- 
boats gave  out  entirely  and  received  orders  not  to  join  in  the  <!hase. 
The  toi^pedo  boats,  however,  advanced  valiantly.  Cruiser  (raJuU-a 
had  to  be  left  behind,  owing  to  lack  of  coal.  She  had  but  liU  tons  in 
her  bunkers  the  night  before.  The  battleships  made  an  unusually 
good  run.  At  10:40  a.  m.,  when  the  A/fximtlm  sighted  the  hostile 
battleships,  their  engines  were  making  i'2  revohitions;  at  11:42,  54, 
and  at  noon  they  were  under  full  power,  the  ships  running  13  knots. 
By  midnight  the  Alexandra  had  only  139  tons  of  coal  left  in  her 
bunkers,  and  by  noon  of  the  following  day  she  had  les.s  than  100  tons 
in  her  resen'e  bunkei-s,  where  it  had  been  lying  for  seven  yeai-s  or  more. 
With  this  old  coal  the  Alexandra  made  13  knots,  as  well  as  the  rest  of 
the  fleet,  until  2:45,  when  the  chase  was  abandoned  and  the  speed 
reduced.  It  was  an  excellent  performance  for  this  antiquated  lU-knot 
squadron,  and  proved  that  the  Admiralty  did  right  in  keeping  and 
repairing  these  ships.  At  3  o'clock  p.  m.  the  Imttleships  of  Fleet  B 
proceeded  to  Milford  Haven,  leaving  the  11  (cruisers  to  continup  the 
pursuit  until  5  o'clock.  It  was  thought  that  they  might  possibly  come 
upon  a  disabled  cruiser  before  the  enemy  reached  Quecnstown  or  after 
passing  it.  In  any  event  the  cruisers  of  Fleet  B,  though  toward  the 
end  of  the  operations  they  had  to  repleni.sh  their  Viunkers  and  were  in 
danger  of  torpedo-hoat  attacks,  remained  in  touch  with  the  enemy,  so 
that  they  had  some  chance,  after  completing  with  coal,  of  meeting 
with  the  hostile  fleet.  Of  course  the  cruisers  might  l>e  driven  oif  or 
eluded,  and  in  that  case  Fleet  B  would  Im;  in  the  same  position  that  it 
was  three  days  earlier.  If  news  of  the  utnwxst  importance  had  Iwen 
received,  the  situation  of  the  fleet,  as  far  as  coal  was  <  oncci-ncd.  ^vas 
the  same  as  that  of  the  United  States  squadron  in  the  West  Indies 
while  Admiral  Cervera  was  at  CunH'ao.  Shortly  l)efore  midnight  of 
August  2  Fleet  B  entered  the  harbor  under  some  difficulty,  owing  to 
to  the  blinding  rays  of  the  search-lights  of  the  forts.  A  re<iueat  to 
turn  the  search-lights  off  was  of  no  avail. 

On  August  3  Fleet  B  coaled  at  Milford  Haven  in  stormy  weather 
and  the  <«lliei-s  sustained  some  injuries.  One  of  them  was  driven  off 
from  the  (WtNixm.  Old  hawse  b^s  were  ust^d  in  coaling.  Of  the  13 
colliers  assigned  to  Fleet  B  for  the  time  of  the  nianeuvei-s,  the  largest 
carried  2,250  tons  and  the  smallest  950;  their  average  speed  was  from 
9  to  10  knots.  The  j-ate  per  register  ton  at  which  they  had  Iwen  char- 
tered varied  between  13  and  15  shillings  a  month.  There  is  now  under 
consideration  the  consti-uction  of  two  colliers  answering  all  the  re^juire- 
ments  deemed  essential  by  experienced  naval  officers,  one  of  the  Maji'S- 
tic  clntts  and  the  other  to  corres[K>nd  to  modern  cruisers  of  the  Ai'iadne 
type.     For  cruisers,  which  nowadays  consume  such  enormous  quanti- 
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ties  of  coal,  it  ia  winsidered  more  necessary  than  ever  to  shorten  the 
time  reqiiirod  for  coaling  in  port.  The  Ariadne  consumed  in  twenty- 
four  bourM,  from  August  1  to  2,  235  tons,  while  the  St.  Getm/t  during 
the  same  period  used  117  tons,  which  shows  that  a  modem  first-class 
cruiser  requircH  more  than  twice  as  much  coal  as  a  first-^'lass  cruiser 
built  only  ten  years  ago.  Even  the  new  second-class  cruiser  Vindtctii'e 
consumes  considerably  more  than  the  St.  George. 

Before  leaving  Milford  Haven  the  fleet  received  the  decision  of  the 
umpires  relative  to  the  appearance  of  the  fast  third-class  cruisers 
}*nmie(heiM  and  Pemetui  off  Campbeltown  on  July  31,  at  11 :40  a,  ra.  The 
Seti/trd,  which  had  already  been  put  out  of  action  by  the  J^iadem^  yiaa 
now  pronounced  to  have  been  sunk  by  these  two  fast  cruisers.  The 
fleet  left  Milford  Haven  August  4,  at  6  o'clock  a.  m.  The  target  prac- 
tic-e  which  was  to  be  held  in  connection  with  the  maneuvers  was  put 
off  on  a<'count  of  the  heavy  sea.     •     •     • 

Fleet  A  assembled  at  Portland  and  left  t&e  Harbor  on  the  morning 
of  July  Hi,  with  the  exception  of  the  GihraJtor,  which  had  a  bent  piston 
roil  and  had  to  return  to  Portsmouth  for  repairs.  She  rejoined  the 
fleet,  however,  before  the  beginning  of  hostilities.  The  Majestic, 
Diadeiii,  Blake,  and  Edgar  were  equipped  with  apparatus  for  wireless 
telegraphy,  constructed  by  Captain  Jackson,  differing  but  little  from 
the  Marconi  system.  Considerable  difficulty  was  experienced  in  get- 
ting the  apparatus  to  function  properly.  On  July  18  the  flagship 
received  n  message  from  the  Blake-  over  a  distance  of  31  miles.  But 
on  the  whole  wireless  telegmphy  did  not  prove  reliable.  The  sending 
of  more  than  one  telegram  simultaneously  from  different  stations  is 
fatal  to  its  reliability.  In  the  case  of  friendly  ships,  it  is  true,  this  can 
be  obviated.  But  a  hostile  ship  may  interfere  with  the  communication 
by  i-emaining  passive  or  by  putting  its  own  apparatus  in  operation. 

The  weather  was  on  the  whole  bright,  clear,  and  warm.  Immedi- 
ately after  putting  to  sea,  however,  Admiral  Rawson  had  a  series  of 
exercises  with  the  different  fog  signals  carried  out,  and  soon  the  fleet 
struck  a  zone  of  drizzling  fog.  While  under  way  the  battleships  were 
constantly  perfonning  evolutions,  the  cruisers  were  given  exercises  in 
scouting  and  safeguarding,  and  the  crews  on  board  all  the  ships  were 
drilled  in  exercises  of  various  kinds.  But  for  newly  mobilized  ships 
the  time  available  for  these  exercises  was  too  short  to  attain  perfection 
for  the  period  of  hostilities.  Fleet  A  reached  Berehaven  in  the  after- 
noon of  July  19,  and  found  the  torpedo-boat  flotilla  assigned  to  this 
port  already  engaged  in  exercises  at  the  entrance  to  Bantry  Bay. 
The  forts  of  Bere  Island  had  Iieen  placed  in  a  state  of  defense,  so  as  to 
enable  them  to  take  part  in  the  defense  of  the  roadstead  in  case  it 
should  l>e  attacked.  The  only  object  of  the  visit  at  Berehaven  was  to 
give  Adniii-al  Rawson  an  opportunity  to  complete  his  preparations, 
instruct  the  officers  who  had  been  intrusted  with  special  commands, 


381 

and  to  confer  with  the  military  suthoritiea.  The  astiumption  was  that 
Squadron  A2,  whose  base  way  Lough  Swilly,  would  leave  for  that 
phicc  the  aame  night,  but  not  to  remain  there,  as  the  siquadrons  were 
not  to  arrive  at  their  respective  ba^  ports  before  6  o'clock  a.  m.  of 
the  23d,  the  time  set  for  the  beginning  of  hostilities.  Squadron 
A3,  the  reenforcement  from  the  Mediterranean,  would  presumably 
leave  July  20  for  a  rendezvous  off  Cape  Finisterrc,  44^  north  latitude 
and  15'-'  west  longitude,  and  remain  there,  outside  of  the  maneuver 
field,  with  sealed  orders  for  its  future  movements.  The  nature  of 
these  movement's  was  to  be  announced  to  both  parties,  simultaneoui^Iy, 
by  telegram  from  the  Admiralt}'  to  the  effect  that  the  reenforcement 
squadron  had  passed  Gibraltar  at  a  given  time  on  a  northerly  course. 
Squadron  Al  was  to  leave  Berehaven  on  the  20th  and  proceed  to 
Queenstown,  returning  thence  to  Berehaven  before  (!  o'clock  a.  m.  of 
the  23d,  at  which  time  A2  was  to  be  allowed  to  enter  Lough  Swilly, 
Bl  Milford  Haven,  and  B2  Lamlash.  As  soon  as  the  Admiralty 
learned  by  telegraph  that  the  four  squadrons  had  reached  their  respec- 
tive base  ports  war  was  to  be  declared  and  notice  given  of  the  hour 
for  the  b^inning  of  hostilities  by  telegrams  sent  simultaneously  to 
the  four  port^i.  The  cruisers  and  torpedo  boats  were  then  to  be  at 
liberty  to  put  to  sea  at  once,  but  the  battleships  were  first  to  coal. 

It  is  not  deemed  necessary  to  go  into  details  as  to  the  evolutions  and 
other  preliminar}'  exercises,  which,  while  of  the  utmost  importance  as  a 
preparation  for  maneuvers,  are  common  to  all  navies.  The  composi- 
tion of  the  two  fleebj  was  similar  only  in  bo  far  as  they  bad  been  formed 
of  ships  having  the  same  speed.  Squadron  B2,  composed  of  the  Sans- 
pareil,  IfiU,  Trafalgar,  and  Benbino,  had  the  advantage  of  homo- 
geneity. The  Channel  Squadron,  forming  the  nucleus  of  Fleet  A  and 
considered  to  be  the  fastest  and  tactically  most  movable  squadron  in 
the  world,  had  been  intentionally  hampered  by  the  assignment  to  it  of 
several  slower  ships,  such  as  the  Sultan,  Edinhurgh,  Drtadnought,  and 
others.  Misgivings  arose  in  British  naval  circles  that  a  reenfoicement 
of  this  kind  might  be  contemplated  also  in  case  of  actual  war,  and  the 
great  disadvantages  of  such  a  measure,  which  would  disqualify  the 
Channel  Squadron,  were  pointed  out.  A  demand  was  made  for  a  per- 
manent 50  per  cent  reenforcement  by  means  of  a  homogeneous  reserve 
fleet    This  demand  has  recently  been  acceded  to. 

The  cruising  speed  of  the  Channel  Squadron  in  its  usual  formation 
is  14  knots,  for  maneuvering  purposes  12,  and  more  often  10  knots. 
Its  maximum  speed  is  1.5  knots,  which  can  be  maintained  constantly  as 
long  as  the  coal  supply  holds  out.  Owing  to  the  assignment  to  it  of 
slower  ships,  its  maximum  speed  was  reduced  to  11  knots  and  its 
maneuvering  speed  to  8  knots,  or  20  and  33^  per  cent,  respectively. 
Its  tactical  mobility  also  was  reduced  from  40  to  50  per  cent,  since  the 
tactical  diameter  of  the  ships  of  the  Channel  Squadron  was,  by  the 


combination  with  other  Hhi])s,  imrea-scd  from  450  to  550  yards.  This 
applies  i>artly  also  to  Fleet  li.  In  view  of  the  lack  of  homogeneity  of 
both  fleets,  the  preliminary  ta<:ti(.-al  exercises  were  all  the  more  impor- 
tant. There  is  a  general  fear  prevailing  in  English  naval  cin-les  that 
nowadays  the  tendency  is  to  attach  too  much  importance  to  thestrength 
and  efticiency  of  the  materiel  and  neglect  the  more  important  factoid 
of  personal  and  moral  efficioncy  or  personal  skill,  intelligent-e,  and 
experience,  and  ta<;tical  solidarity  and  cooperation;  also,  that  the 
training  in  connc^-tion  with  cruisers,  whose  ta-sks  arc  far  more  difficult 
than  those  of  battleships,  is  inadequate;  that  they  are  plac*>d  in  com- 
mission each  year,  though  in  large  numbers,  yet  for  too  short*  period, 
so  as  not  to  interrupt  for  too  long  a  time  the  officers'  i-ourses  of  train- 
ing ashore;  also,  that  there  is  need  of  a  general  scouting  system  that 
has  l»een  put  to  the  t^-st  and  will  l>c  applicable  under  all  ciitiumrttanoes. 

The  flagship  of  S<iuadron  Al,  the  Afiijentic,  left  Berehaven  aloiie  on 
July  20  for  Qneenstown,  where  she  arrived  on  the  morninjf  of  the 
21st.  Prior  to  that  time  Squadron  A3  had  left  for  its  i-endezvous  off 
CajX!  Finistcriv.  and  on  the  evening  of  the  aoth  A2  had  pro<.«eded  to 
Lough  Swilly.  The  othei'  ships  of  Al.  Repuhi',  Drfiilnou^fht^  and 
i^nlttni,  put  to  wa  on  the  2M  and  rejoined  the  flagship  at  6  o'clock 
a.  m.  of  the  asd.  Fleet  A  also  had  fog  and  dark  weather  to  contend 
with.  A  ehanicteiistic  feature  of  this  year's  maneuvers  was  that  the 
fortified  ports  had  Iwen  placed  in  a  state  of  defense,  as  far  a»  their 
conditions  permitted.  A  had  three  of  these  ports:  Queenstown,  Bere- 
haven, and  Ijough  Swilly;  B  had  only  one,  Milford  Haven,  as  Ijamlash 
had  no  works  of  <lefen»e  uidess  they  were  improvised.  The  object  of 
Admiral  Kawson's  visit  at  Queenstown,  the  same  as  at  Berehaven,  was 
to  confer  with  the  military  authorities  and  to  inspect  in  person  the 
condition  and  preparedness  of  the  coast  defenses.  Those  at  Queens- 
town  are  more  modern  in  construction  and  equipment  than  at  Bere- 
haven. The  war  office  had  had  little  tune  for  the  preparation  of  the 
coastdcfen.se,  hut  tiie  looil  military  authorities  had  lent  efficient  assist- 
ance. 

The  circumstance  that  at  the  time  of  the  declaration  of  war  lH>th 
fleets  were  divided  had  to  l>e  taken  into  consideration.  A  was  partly 
at  Berehaven,  i»artly  at  Lough  Swilly,  and  partly  on  the  high  seas, 
while  B  wiw  partly  at  Milford  Haven  and  partly  at  Lamlash.  The 
first  question,  therefore,  was  (.■ont^ntration  of  their  forces.  Another 
fe^iture  was  that  colliers  after  the  breaking  out  of  hostilities  were 
open  to  captui"e.  A  had  all  of  its  colliers  in  fortified  ports,  which 
circumstance,  while  not  precluding  an  attack  upon  them,  rendered 
their  capture  much  more  difficult.  B,  having  colliers  in  the  open  port 
at  Lain1a.sh,  had  the  choice  of  using  Milford  only  as  a  coaling  base,  or 
of  having  the  Lamlash  colliers  pi-oceedto  Milford  at  the  risk  of  being 
captured,  or,  finally,  of  stationing  colliers  at  Lamlash  and  other  open 
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places  in  its  own  or  in  bontile  territory,  running  the  riMk  of  being  cap- 
tured in  ease  they  could  not  be  protected  by  warships.  In  thecMe  of 
Fleet  A  also  the  necessity  might  arise  of  stationing  and  protecting 
colliers  at  different  places,  ao  that  the  question  of  coaling  and  the  pio- 
t«ction  thereof  might  be  of  considerable  influence  on  the  I>eginningof 
bostilitics  and  on  the  operations  generally.  A  third  feature  was  that 
no  special  regulations  restricted  the  admirals  in  their  actions  as  long  as 
they  were  in  accoi'dance  with  the  usages  of  war. 

On  July  23,  at  6  o'clock  a.  m. ,  the  Majdxth  and  the  remaining  bat- 
tleships of  Al  arrived  once  more  at  Berehaven  and  immediately  com- 
menced coaling,  which  was  completed  in  the  afterniKin.  The  order  for 
the  beginning  of  hostilities  arrived  shortly  before  midnight,  fixing  the 
duration  of  the  same  from  2  o'clock  a.  m.  of  July  24  to  2  o'clock  a.  m. 
of  August  3.  The  situation  as  far  as  A  was  concerned  was  as  follows: 
As  stated,  Squadron  Al  was  at  Berehaven.  with  battleships  Majestic, 
Dreadnought^  Repvlve^  and  Sidtan,  cruisers  Sirlus,  Perseuti,  Diadem, 
Edgar,  Gibraltar,  IvimortalHe,  Talbot,  and  Namd,  and  a  number  of 
torpedo  boats  and  torpedo  gunboats,  the  remainder  of  which  had  been 
,  sent  to  Queenstown.  A2  was  at  Lough  Swilly,  with  battleships 
I*nnce  George,  Besolutioji,  Kdinburgh,  and  Umviiieror,  cruisers  Retri- 
hution,  Apollo,  and  Pho^e,  and  the  torpedo-boat  flotilla.  Squadron 
A3 — that  is,  battleships  Magnificent,  Jupiti^i;  IlannUHtl,  and  Mar»,  and 
second-class  cruisers  Gkidiatw  and  J'vri-f/iiK — was  on  its  way  to  a  ren- 
dezvous 200  miles  east  of  Cape  Finisterre,  with  sealed  orders  contain- 
ing the  time  when  the  squadron  was  to  make  its  appearance  to  I'eenf  orce 
Fleet  A.  Until  its  arrival  Admiral  Rawson,  therefore,  had  only  8 
battleships  to  the  enemy's  13.  (.'onse{iuently  he  had  to  pioceed  in 
such  a  manner  as  not  to  be  closed  in  and  bloi-kaded  in  his  base  ports 
by  the  superior  enemy.  The  question  then  arose  as  to  what  the  enemy 
was  likely  to  do.  Foi'  both  parties,  as  already  stated,  concentration 
of  their  forces  appeared  to  be  the  first  problem;  but  Admiral  Rjiwson 
seemed  to  think  that  Admiral  Noel  would  attempt  first  to  hold  the 
northern  and  southern  entrances  to  the  Irish  Channel  with  the  forces 
stationed  in  their  vicinity,  thus  protecting  the  central  part  of  his  own 
territory,  and  would  then  Imse  his  subsequent  measures  upon  those  of 
the  enemy.  On  this  assumption,  which  was  perhaps  daring,  and  was 
soon  to  be  controverted  by  the  events.  Admiral  Kawson  based  his  first 
dispositions.  As  he  had  only  8  l>attleships  at  his  di.spostil,  he  could  not 
hope  to  fon^e  the  southern  enti-ance  to  the  Channel,  which  he  supposed 
to  be  held  by  the  whole  Squadion  Bl;  but  by  uniting  his  two  squad- 
rons, or  with  Al  and  part  of  A2,  he  would  be  able  to  foive  the  north- 
ern entrance  to  the  Irish  Channel  and  destroy  the  unfortified  hostile 
base  of  I-amlash  hefoi-e  Fleet  B  would  be  able  to  reach  there  to  defend 
it.  Al  therefore  left  Berehaven,  accompanied  bj-  cruisers  iSiritui, 
Blaku,  and  /Vsuiw,  and  the  torpedo  gunboat  Skljijml;  at  2  o'clock 
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a.  m.  of  July  24,  on  a  northerly  course.  At  the  same  time  the  Prinze 
Georye  and  JieMo/uii-on,  with  rruisers  Heirjbution,  ApoUo,  Phoebe,  and 
I^niintheim,  proceeded  f  roni  Lough  Swilly  to  a  rendezvous  with  Al 
off  Blacksod  Bay.  Battleships  Edinburgh  and  Qmquertrr  of  A2 
remained,  for  the  time  l>eing,  at  Lough  Swilly,  because  they  had  lem 
Bpeod  than  the  othora  and  a  very  small  coal  euppl}'.  On  the  evening 
of  the  i4th  both  s<iuadrons  arrived  at  Blacksod  Bay.  The  arrival  of 
the  northern  Miuadron  wa**  reported  by  the  RhJce  by  means  of  wireleaa 
telcgrapliy  over  a  di-stanee  of  16  miles.  The  Blake  did  not  have  the 
regulation  apparatus,  )>ut  one  that  bad  been  borrowed  of  the  torpedo 
training  ship  at  Devonport;  but  the  working  of  the  apparatus  was  by 
no  means  inOiable;  while  messages  were  successfully  sent  over  distances, 
of  more  than  2ii  miles,  it  was  only  with  great  difficulty  that  telegrams 
were  received  from  short  distances. 

Admiral  Kawson,  on  the  evening  of  the  24tli,  had  at  bis  disposal  a 
sufficiently  strong  iHittle  fleet  to  force  the  northern  entrance  to  the 
Irish  Channel,  but  he  left  two  battleships  at  Lough  Swilly  exposed 
to  blwkadc  and  torpedo-)x>at  attacks,  though  at  great  risk  to  tbe 
attacking  ]mrty.  So  far  Squadron  Al  bad  been  without  information 
as  to  the  adversary.  But  now  a  cruiser  dispatched  to  Blacksod  Bay 
reported  that  she  had  sighted  in  the  afternoon  4  battleships,  appar- 
ently S(|uadron  Ba,  about  15  miles  from  Malin  Head,  steaming  in  a 
northwesterly  direction.  There  seemed  to  be  no  reason  wby  the 
enemy  should  show  their  battleships  at  this  point  if  they  wished  to 
remain  unobserved,  and  A  was  therefore  of  opinion  that  no  certain 
conclusion  could  be  drawn  from  their  course,  except  that  they  would 
be  sure  to  change  it  as  soon  as  they  were  out  of  sight  of  land.  Of 
the.se  battleships  Fleet  A  saw  and  heard  nothing  further  directly. 
But  on  the  morning  of  the  25th,  while  the  l>attleships  were  still  steam 
ing  to  the  northward,  the  hostile  cruiser  Minerva  was  sighted  follow- 
ing tbcni.  As  soon  a^  she  had  come  near  enough  for  observation,  she 
changed  her  course  to  the  southwest  and  later  to  the  south.  While 
she  was  still  in  sight,  Fleet  A  changed  its  course  to  the  westward, 
and  upon  perceiving  smoke  in  a  northwesterly  direction,  dispatched 
the  Bhdc,  Apiillo,  and  Betrlhution  in  that  direction.  Tbe  smoke  proved 
to  be  that  of  the  two  hostile  cruisers  Bl&iiheim  and  Mdampua,  which 
were  steaming  in  a  northeasterly  direction,  but  when  they  found  they 
were  pursued  changed  their  course  to  the  southwest.  The  Blake  fired 
upon  Uie  Bluiiluim  at  long  range  and  claimed,  though  unsuccessfully, 
to  have  put  her  out  of  action.  When  Fleet  A  sighted  this  cruiser  it 
changed  its  course  once  more  to  the  north  and  dispatched  the  Siritu 
to  Blacksod  Bay  for  reconnoissaiice  and  with  instructions  to  the  Blake 
and  her  companions  to  return  to  the  fleet  as  soon  as  they  had  driven 
off  tbe  hostile  cruisers.  When  the  ^/'/^t- returned  alone  and  reported 
that  she  bud  left  tbe  iSV>/'w  and  Ii>;trihution  behind  as  an  escort,  in 
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view  of  the  two  hostile  t-ruisers,  of  which  only  the  Bh-^iheim  was  a 
first-clas!i  cruiser,  she  received  orders  to  go  back  and  reenfor<;e  this 
escort.  Fleet  A  then  stopped  her  engines  for  several  hours  in  order 
not  to  arrive  at  a  rendezvous  designatttd  at  Lough  Swilly  before  the 
St'riiM  and  the  other  vessels.  The  Blake  then  reported  by  wireless 
telegraphy  over  a  distance  of  20  miles  '"important  news."  The  But- 
dent  reported  from  Queenatown  that  early  in  the  morning  the  whole 
Squadron  Bl  had  been  at  Brow  Head,  though  out  of  sight  of  land, 
steaming  on  a  northerly  course.  When  A]  left  Berehaven,  the  Dia- 
dem.^ together  with  cruiserM  Edgai\  G'ihrfdtar^  ImmortalUe,  TaUntt,  and 
Nttiad,  bad  remained  behind  with  orders  to  observe  the  enemy'w  move- 
ments off  the  southern  coast  of  Ireland,  and  in  case  the  southern 
entrance  to  the  Irish  Channel  should  be  leit  unprotected,  to  steam  at 
once  for  those  waters,  but  to  wait  for  further  orders  at  Queenstown. 
In  conformity  with  these  instructions,  the  Diadem  squadron  had 
watt^hed  the  movements  of  the  hostile  squadron  off  the  southern  coast 
of  Ireland  early  in  the  morning  and  was  evidently  engaged  with  it, 
which  did  not  prevent  it,  however,  from  observing  the  enemy  at  Brow 
Head,  an  important  signal  station  near  Cape  Clear. 

The  Siriu^  now  brought  the  telegram  fi-om  the  Admiralty  that  A3 
bad  passed  Gibraltar  on  the  morning  of  the  25th,  at  10  knots  speed 
and  on  a  northerly  course.  This  squadron  had  to  pass  a  rendezvous 
40*"  north  latitude  and  14"^  west  longitude,  and  it  would  therefore  be 
eeventy-two  hours  before  it  could  reach  the  southern  boundary  of  the 
maneuver  field  and  carry  out  Admiral  Rawson's  orders  to  steam  along 
the  fifteenth  meridian  to  a  point  53*^  80'  north  latitude  and  then  shape 
its  course  straight  for  Lough  Swilly. 

This  highly  important  infoi'mation  changed  Admiral  Kawson^s  plans 
immediately  and  completelj'.  .  The  three  cruisers  sighted  in  the  morn- 
ing had  all  gone  southward  upon  bein^  pursued.  It  was  known  that 
they  had  been  assigned  to  Squadron  Bi,  and  their  movements  seemed 
to  indicate  that  this  squadron  had  also  passed  the  A  ileet  on  its  way  to 
the  south.  If  so,  it  must  have  been  at  night,  and  it  was  unfortunate 
for  Fleet  A  to  have  missed  it,  for  it  had  now  become  impossible  to  inter- 
cept it  in  time  to  prevent  its  junction  with  Bl  at  Brow  Head  or  vicin- 
ity. In  any  event  the  indications,  though  daring,  in  view  of  the  fact 
that  Bl  had  been  at  Brow  Head  in  the  morning,  seemed  to  be  that  it 
was  Admiral  Noel's  intention  to  t-oncentrato  his  whole  fleet  in  the 
vicinity  of  Brow  Head  for  the  purpose  of  intercepting  A"s  reenforce- 
■  nients  from  the  south.  This  he  could  do  by  steaming  to  the  southern 
boundary  of  the  maneuver  field  to  a  point  north  of  the  rendeuvous  of 
A3  and  there  ocx'upying  a  line  of  sufficient  extent  to  make  it  almost 
certain  that  the  hostile  fleet  could  be  intercepted.  Or  he  could  take 
up  B  central  position  on  a  line  from  Brow  Head  to  the  weslern  bound- 
ary of  the  maneuver  field  in  SO'-  west  longitude,  in  hopes  either  of 
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intercepting  A3  or  of  prpventitig  a  jun«tion  of  Al  and  A2  with  A3. 
In  either  event  he  would  have  occupied  a  position  of  sufficient  advan- 
tage to  paralyze  Admiral  Hawson's  orijfinally  intended  offensive  with 
Al  and  A^,  A3  being  cut  off  and  in  a  dangerous  position.  In  view  of 
this  Hituation.  the  intended  advance  of  the  IHadevt  squadron  into  the 
Irish  Channel  wufi  at  once  abandoned,  because,  while  it  luijjht  stil!  be 
feasible,  it  would  not  promote  the  niain  object  of  the  operations— tbe 
command  of  the  sea^ — and  might  even  place  that  object  beyond  thf 
attainment  of  the  A  fleet,  if  the  destroyers  of  the  B  fleet,  which  mua 
be  supposed  t*>  Iw  cruising  in  the  Irish  Channel,  succeeded  in  torpedo- 
ing some  of  A's  battleships.  Admiral  Rawson,  having  arrived  at  tbe 
conclusion  that  Admii-al  Noel  was  determined  to  meet  with  A3,  decided 
to  do  his  l>est  to  frustrate  such  intention.  The  first  thing  to  be  dow 
was  t<)  gejt  the  two  battleships  from  Lough  Swilly.  The  ^fnje^tk-  m 
sent  after  them  and  tt»  forward  dispatches  to  the  coast,  arriving  it 
Lough  Swilly  at  5  o'clock  a.  m.,  when  both  of  the  ships  were  airradj 
getting  up  steam.  Admiral  Kawson's  conception  of  the  situation  aitd 
the  contents  of  the  dispat<'hes  received  may  be  conjectured  from  ibe 
following  signal  made  by  the  Admiral  to  his  fleet:  "I  assume  that  BI 
and  B2  are  by  this  time  united  and  at  a  short  distance  from  Brow 
Head.  1  intend  to  effect  a  junction  with  A3,  which  will  pi-obably  laid 
to  an  eng^ement.  The  cruiser  division  DlmJcin  is  instructed  to  pro- 
ceed to  a  point  47'  3.5'  north  latitude  and  15'  west  longitude,  thencf 
following  the  fifteenth  meridian,  so  as  to  meet  with  A3.  A3  leaves 
the  Admiralty  iviidczvous,  a  point  44  -  north  latitude  and  14-  we* 
longitude,  at  midnight  Friday,  and  will  proceed  along  the  fifteentli 
meridian  iit  a  .speed  of  \'i  knots," 

On  the  morning  of  the  ^(Ith  the  situation,  after  Admiral  fiawsoB 
had  issued  his  instructi(ms,  was  as  follows:  Al  and  A'2  were  together 
in  full  force  off  I^ugh  Kwillj'.  Their  position  and  probable  move- 
mentoi  had  been  o))served  by  several  cruisers  and  destroyers  of  the 
B  fleet  and  had  prol)ably  been  reported  to  Admiral  Noel  at  on«- 
Adminil  Noel,  with  Hi  and  B2,  was  as.'^umed  to  be  in  a  ixjsition  at 
some  distance  from  Biow  Head,  whence  he  could  proceed  with  all  tis 
forces  in  order  to  intercept  A3  upon  entering  the  maneuver  tield,  or 
where  he  could  ntuiain  and  have  his  ships  form  a  lai^c  semicircle  with 
Brow  Head  for  its  center  and  a  radius  fi-om  there  to  the  twentieth 
meridian.  If  B  with  all  it.s  forces  left  for  the  southern  boundarjof 
the  maneuver  field,  shaping  it"  course  for  a  point  near  the  rendezvous 
of  the  Admiralty,  it  was  almost  certain  to  interoept  A3  l)efore  Al  and 
Ay  could  appe«r  on  the  scene,  and  although  li,  in  view  of  the  superior 
speed  of  A3,  would  not  be  alile  to  force  the  latter  to  a  decisive  action 
it  would  certainly  Im*  in  a  jX)sition  to  drive  A3  sufficiently  far  from  ib 
intended  course  to  cut  off  communication  with  Al  and  A2.  If,  on 
the  other  hand,  B  prefeiTcd  to  hold  a  lino  from  Brow  Head  westward, 
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A  would  not  be  able  to  effect  a  junction  of  it*?  fortes  without  the 
knowledge  and  probably  the  interference  of  li,  uiilejis  one  or  the 
other,  or  both,  could  get  through  beyond  the  arc  whose  radium  was 
the  extreme  diatance  which  B  could  protect  to  the  westward  of  Brow 
Plead.  But  A3,  as  stated,  was  proceeding  northward  on  the  fifteenth 
meridian,  which  course  was  not  far  from  the  center  of  the  position 
taken  up  by  B,  and  could,  therefore,  not  be  followed  without  gi'eat 
danger.  New  orders  were  therefore  necessary  for  A.  Thcst;  were 
issued  in  the  shape  already  indicated  in  Admiral  Kawson's  signal. 
The  same  signal  explained  the  courfse  taken  b}'  Admiral  Rawson  him- 
self. He  was  endeavoring  to  establish  touch  with  A3  by  steaming 
outside  of  B's  pi'osumed  tield  of  observation  to  a  rendezvoii.s  47'-'  30' 
north  latitude  and  '^i)°  west  longitude,  where,  if  all  went  well,  he  could 
hope  to  effect  a  iunction  with  the  Diadem  and  Squadron  A3  on  the 
afternoon  of  Sunday  the  riUth. 

Such  was  the  situation  as  it  pi-csentod  itself  to  Admiral  Itawson  on 
the  morning  of  the  2titb,  and  he  shaped  his  opci-ations  at^cordingly. 
But  the  situation  offered  many  unc'crtaintiea  relative  to  the  concentra- 
tion of  B  and  its  advance  upon  A3,  as  also  concerning  the  execution  of 
the  oi-ders  to  the  Di'idt-m  and  lilnke,  who  had  lieen  instnicted  to  warn 
A3  as  to  the  tifteenth  meridian  and  assign  a  new  rendezvous  on  the 
twentieth  meridian.  During  the  night  of  July  :2f>,  when  the  Mnjentic 
was  between  100  and  200  miles  west  of  Lough  Swilly,  55^^  north  lati- 
tude and  18^  west  longitude,  the  receiver  of  its  wireless  telegraph 
apparatus  manifested  an  agitation  from  which  it  was  safe  to  conclude 
that  a  ship  sending  messages  was  within  the  radius  of  imperfect  influ- 
ence upon  the  appai-atus,  but  not  within  that  of  perfect  transmission — 
that  is  to  say,  at  a  distance  of  about  30  miles.  This  agitation  might 
be  the  i-esult  of  atmospheric,  cosmic,  or  electric  disturhances  in  the 
ship.  But  if  they  were  the  result  of  telegraphing  on  board  of  ships 
in  the  vi(;inity  the  latter  could  not  l)elong  to  the  A  fleet.  The  Diudfiii 
and  Edynr  were  hundreds  of  miles  away.  The  Bliih\  which  had  been 
detached,  was  not  to  use  its  apparatu.*,  by  orders  of  the  adininil,  as 
long  as  a  hostile  cruiser  was  near.  The  agitation  might  therefore  pro- 
ceed from  a  hostile  cruiser  c»iuipped  with  wireless  apparatus,  which 
in  its  turn  was  within  signaling  distance  of  another  cruiser  also  having 
wireless  apparatus  on  board.  It  was  hardly  to  be  assumed  that  these 
ships  were  steaming  singly,  but  rather  that  they  were  operating  in 
conjunction  with  other  hostile  cruisei-s  and  with  their  flagship.  From 
this  assumption  it  followed  that,  if  not  the  whole  B  fleet  wjis  north  of 
A  on  the  night  of  the  27th,  such  nmst  certainly  l)e  the  cuse  as  to  some 
of  its  cruisers,  and  judging  by  their  presence  there  the  length  of  the 
line  of  observation  which  Admiral  Noel  might  establish  at  some  other 
point  was  considerably  shortened. 
During  the  afternoon  of  the  211th  Fleet  A  passed  on  its  southwaixl 
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hostile  cruiMer».  But  nothing  of  the  kind  happened.  After  passing 
itthfl  Cunqveror,  which  experienced  difficulty  in  maintaining  the  speed 
of  the  fleet  (10  knots)  and  was  short  of  coal,  was  detached  with  instruc- 
tions to  proceed  at  hIow  speed  to  a  point  where  the  fleet  would  rejoin 
her  on  July  30  after  its  return  from  the  rendezvous  with  A3.  Eariy 
in  the  afternoon  tho  Apollo  was  dispatched  to  look  out  for  Squadnm 
A3,  with  orders,  in  catie  she  should  meet  it,  to  instruct  it  to  join  k. 
north  of  the  rendezvous.  These  were  the  only  incidents  of  the  2dtL 
Fleet  A,  not  l>eing  sufficiently  strong,  had  avoided  a  front  attack  upon 
the  adversarj-  and  was  in  hopeu,  by  a  wide  flanking  niovemeot,  to  pids 
around  their  position  and  receive  sufficient  reenforcements  to  resnioe 
the  offensive.  The  flanking  movement  had  succeeded,  and  if  the  reen- 
forcements had  not  lost  their  way  and  had  not  been  intercepted  Fleet 
A,  during  the  last  four  days  of  the  maneuvers,  would  have  as  muy 
lattlpshipsas  in  the  beginning,  and  having  all  ita  forces  together  would 
be  in  a  position  to  offer  battle  to  the  enemy,  under  as  favorable  cirnim- 
stances  as  the  conditions  permitted,  in  order  to  gain  the  command  ti 
the  sea.  But  all  depended  on  the  junction  with  A3.  Had  the  enemy 
intercepted  it  as  it  entered  the  maneuver  field?  Had  the  Diadta 
received  its  orders  early  enough  to  carry  them  out!  Had  the  Bl^ 
and  Cvtiquinir  passed  safely  through  the  hostile  cruisers?  Would  the 
Apollo,  upon  reaching  the  rendezvous,  tind  A3  there?  All  these  que^ 
tions  were  pending,  and  if  answered  unfavorably  the  maneuvers  would 
be  sure  to  end  in  the  defeat  of  Fleet  A.  The  A  fleet  had  undertaken 
the  carrying  out  of  a  great  combination.  Admiral  Noel,  with  the  B 
fleet,  seemed  to  want  to  prove  that  the  best  defense  of  the  Irish  Chan- 
nel against  atta^^ks  from  a  fleet  was  not  to  protect  it  by  strong  forcei>. 
but  to  get  all  his  iighting  forces  in  a  position  from  where  he  could 
fru.'iti'ate  the  enemy's  plans. 

When  Admiral  Itawson  learned  of  the  enemy's  movements,  he  did 
not  proceed  to  any  attack  upon  the  defenseless  coast  of  England,  but 
at  once  advanced  upon  the  Irish  Channel,  where  he  had  so  far  supposed 
the  enemy  to  l)e  and  where  he  had  hoped  with  his  superior  forces  to 
meet  one  of  the  hostile  squadrons,  and  decided  to  concentrate  all  Mk 
forces  at  ii  |x>sition  chosen  by  him  and  do  his  beat  to  gain  the  com- 
mand of  the  sea.  But  his  game  was  not  a  strong  one,  nor  was  it  easy- 
He  himself  was  at  Lough  Swilly,  his  reenforcements  a  few  hours  from 
Gibmltur,  and  he  assumed  that  the  enemy  had  taken  up  between  them 
tho  nio^t  favorable  position  in  the  whole  maneuver  field.  The  me«i- 
ures  which  the  admiral  took  for  uniting  his  widely  sepamtcd  contin- 
gents have  already  been  referi-ed  to. 

After  tho  Vowpifi-or  had  left  Fleet  A  on  the  morning  of  the  2Stli, 
nothing  of  ImyKirtiinii'  happened  until  the  afternoon  of  the  2!)th,  with 
the  exception  of  the  temporary  disablement  of  the  steering  gear  of 
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the  Edirtbiirgh  and  the  mysterious  agitation  of  the  wireless  telegniph 
apparatus  from  11  o'clock  p.  m,  until  8  o'clock  a.  m.  An  it  could  not 
be  traced  to  any  telegraphing  from  the  three  far-distant  cniiners,  thci-e 
remained  only  the  explanation  of  electric  disturbances  in  the  atmos- 
phere. Up  to  that  time  the  weather  had  been  line,  clear,  and  unusuiiliy 
warm,  with  little  wind,  rare  showers,  and  without  any  fog.     Hut  on 

■  the  29th  heavy  fog  banks  interfered  at  times  with  keeping  a  lookout 
for  Squadron  A3.  The  A  fleet  could  expect  to  aight  A3,  if  at  all. 
about  2  o'clock  in  the  afternoon,  and  just  about  that  time  it  really  hove 
into  sight,  coming  from  the  east  and  shaping  its  course  for  the  same 
rendezvous  for  which  Fleet  A  was  hound.  Soon  after  the  BJiih' 
arrived,  but  the  Diadem  and  her  division  of  cruisers  wei-e  not  with 
her,  nor  had  they  been  seen.  They  were  not  at  Queenstown  when  the 
admiral's  telegram  had  arrived  there  on  the  morning  of  the  2*ith.  and 
while  the  Si-aguU  was  dispatched  to  look  for  them  the  Phmii-f  was 
sent  to  transmit  the  admiral's  orders  to  the  rear-admiral  in  conmiand 
of  Squadron  A3.  All  the  measures  of  A  had  thus  been  correct,  and 
an  order  for  a  change  in  the  strategic  dispositions,  which  had  arrived 
on  the  morning  of  the  26th  from  Lough  Swilly,  had  been  carried  out 
punctually  on  the  afternoon  of  the  29th  at  a  point  15  miles  north  of 

.  the  new  rendezvous,  in  47'^  3.^'  north  latitude  and  20'=  west  longitude, 
which  the  PUmeer  had  indicated  to  the  admiral,  trreat  relief  was  felt 
on  board  the  flagship  when  A3  hove  in  sight.  While  A  had  not  won 
the  game,  it  was  holding  the  best  cai'ds  that  could  fall  to  its  shai-c  in 
view  of  the  Admiralty's  dispositions.  Admiral  Noel,  it  is  true,  was 
still  the  stronger;  but  much  depended  now  on  the  way  the  game  was 
played.  What  had  become  of  the  Dindi-m  fttjuadron  was  not  known, 
but  capture  was  hardly  to  be  feared  for  these  very  fast  vessels,  and  it 
was  thought  possible  that  they  would  rejoin  the  fleet  l)efoi*e  the  decisive 
battle,  which  A  calculated  would  take  place  not  later  than  the  after- 
noon of  August  1. 

Admiral  Kawson,  with  his  whole  fleet,  shaped  his  course  noitheast- 
erly  for  a  rendezvous  where  he  hoped  to  meet  the  Conqm'ror  in  the 
course  of  the  day.  The  latter  rejoined  the  fleet  during  the  foren»x>n, 
whereupon  the  admiral  started  for  a  rendezvous  south  of  Queenstown, 
which,  if  all  went  well,  he  expected  to  reach  in  the  afternoon  of  the 
31st-  Simultaneously  the  GJ-admUir  and  Fur!i>Hi  weie  dispat<'hed  to 
Berehaven  with  ordei-s  designed  to  concentrate  at  or  near  Queenstown 
in  time  for  the  final  liattle  all  the  available  forces  of  Fleet  A,  niimely, 
12  battleships  and  as  many  cruisers,  torpedo  boats,  and  toipcdo  gun- 
boats as  had  not  in  the  meantime  been  set  out  of  action  by  the  enemy. 
But  even  if  all  the  battleships  of  the  A  fleet  wore  present  at  the  iinal 
battle,  the  B  fleet,  with  its  13  battleships,  provided  they  were  all 
there,  was  still  at  an  advantage,  though  not  sufficient  to  preclude  the 
possibility  of  a  victory  on  the  part  of  A. 
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III  the  iifti-rntKiii  of  July  31  Floot  A.  upon  approaching  Qnoenrtown, 
sijrlitfd  two  hostili'  cniisi-i-w,  Hp])an>ntly  the  Wiitihe'iiii  and  l'iunhrUtu. 
stfaining  in  an  ca-Htcrlv  direction,  pursued  by  the  Blnlte.  but  their  fire 
ujxm  thi;  latter  wan  at  too  long  range  to  permit  them  t<»  claim  having 
pul  licr  out  of  lU'tion.  Smjh  aft^'r  the  D'uuh-m  hailed  the  Bltilr  hy 
wircles.-i  li-li-^raphj".  This  was  the  tirat  that  had  tieen  seen  or  heard 
of  the  J>liitlri,i  and  of  the  movements  of  the  enemy  sinoe  July  i'.: 
The  ie)KHts  of  the  lUiuhm  as  to  the  hostile  fleet  proeeeded  from  tfc 
llrow  Head  signal  stjttion  and  were  identical  with  those  mtule  by  tbe 
p'tir!'"!".  wlii<h  lattiT.  t<)gether  with  the  Oladiatt/r.  rejoined  Fleet  A 
oil  the  Jifterii(K>n  of  the  Slst.  While  the  fleet  was  on  itii  way  to  the 
rendezvous.  thes4>  two  ships  had  joined  the  Diadem  division,  whidi 
was  (timpleti-  with  the  exception  of  the  Olhraltftr,  which  in  an  enga)r^ 
meat  iif  this  division  with  a  hostile  cruiser  division  had  been  tempon- 
rily  put  out  of  action,  while  the  enemy  had  lost  the  /A/irXv.  Thf 
hostile  Iwttleship  fleet,  with  four  cruisers,  had  been  sighted  by  bolli 
ivjMn-tiiig  vessels  on  the  morning  of  July  31  at  Orlok  Point,  south  of 
Belfast  lA>ugh,  steaming  in  a  n<n-theasterly  direction.  apparenllT 
iHiuiid  for  t'iydc.  This  seemed  to  indicate  either  that  Admiral  No*l 
was  exf>e<-ting  Fleet  A  fi^om  the  entiunee  to  the  Irish  Channel  or  thai 
he  felt  uiwerttiin  as  to  the  diivetion  from  which  to  expect  it  and  wfc 
therefore  cruising  in  a  iX)sition  from  which  he  could  advance  in  either 
direction.  Kvideiitly  he  had  statiom>d  a  strong  contingent  off  ik 
southern  <-oast  of  Ireland,  and  it  was  with  these  forces  that  the  Dk- 
il'ii'  liad  hud  an  engagement.  The  hostile  cruisersi  referred  to  wen 
the  SI.  <;,.,ni<,  Art'iidii'.  ilawk^,  and  l7*«//(^//('f,  supported  by  four 
<lesti-oyeis.  against  the  DUuh-ui^  fiihpaltar,  Edgar,  Immort'aliti\  and 
yniiiil,  of  Fleet  A.  So  far  no  advantage  had  been  gained  on  eilLcr 
side,  nor  hu(i  the  ei|uilil>riuiii  lieen  materially  disturbed  by  an  engage- 
uient  oH  the  Skelligs  Iw^tween  the  Mincrvtt  (B)  and  three  torpedo 
Iniats  ()f  the  A  fleet  from  Lough  Swilly,  the  result  of  which  was  that 
l)oth  parties  were  put  out  of  at^tion.  The  enemy,  a*  the  rewult  of 
various  engHgements.  had  also  lost  torpedo  gunboats  Ltda  and  AJ-irin 
and  destroyers  Thifixh'-i;  l("/;'i  ^jiUefu/,  and  Cheerful,  which  hsd 
iK'eii  ordered  to  pnK'ced  into  poi^.  Fiimliy,  Fleet  A  had  lost  the 
L'-Mriiiil.i:  one  of  the  two  distilling  shipa  which  had  for  the  lirst  time 
been  iis.signed  to  lioth  i»aities  for  maneuvers.  The  employment  of 
such  auxiliaries  for  the  navy  is  lo<iked  upon  with  favor  in  British 
naval  circles,  but  higher  efhciency  is  demanded  than  (xis-sessed  hy 
these  )Mirtieidar  vesselw.  'I'he  Li-xmiifx  has  a  water  capacity  of  >^iti 
tons,  but  can  distill  not  over  ^7  tons  a  day  and  pump  not  over  III  tonf 
an  hour.  She  is  also  very  slow,  which  circumstance  was  jiartly  the 
cause  uf  her  capture.  This  was  not  nmch  of  a  losis  for  the  A  fleet, 
and  the  fact  that  the  distilling  .■^hip  was  sent  to  Lough  Swilly  led 
Admiral  Noel  to  the  assumption  that  Admiral  Bawson  whs  making 
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this  port  his  principal  Ijase.  The  Fvr'nnm  further  reported:  "Wc 
arrived  at  lierehaven  at  4  o'clock  a.  ni.,  in  dark  weather,  iiiiperceived 
by  the  land  forces.  We  eiiteied  the  harbor,  and  upon  anchoring 
were  fired  upon  by  the  coast  guns."  Thin  did  not  speak  well  for  the 
land  forces,  but  the  principal  blame  is  attached  to  the  coast-giiard 
station.  Berehaven,  as  stated,  had  been  placed  in  a  state  of  defense. 
This  was  also  the  case  a«  to  Lough  Swilly,  but  when  Admii'al  Kawson 
wranted  to  enter  this  harbor  not  very  early  in  the  morning  of  the  26th 
he  had  to  wait  three-quartei's  of  an  hour  before  the  military  autliori- 
ties  were  sufficiently  awake  to  gi"ant  him  permission  to  enter  without 
being  fired  upon. 

On  the  morning  of  August  1,  when  Fleet  A  arrived  in  Queenatown, 
it  was  informed  by  a  signal  from  lloches  Point  of  the  re.'^ult  of  the 
cruiser  eng^ement  on  the  25th,  which,  a.s  previously  stated,  put  the 
Gibraltar  (A)  and  the  Ilawke  (B)  temporarily  out  of  a<'tion,  and  also 
of  the  fact  that  the  Naiad  had  been  sunk  hy  a  torpedo  Iwat.  In  addi- 
tion, the  Seagull  on  her  way  to  the  A  fleet,  with  reports  from  a  rendez- 
vous south  of  Queenstown,  had  been  (»ptured  by  the  enemy  on  July  31. 

On  the  morning  of  August  1,  Fleet  A  with  all  the  forces  it  had  left, 
except  only  the  torpedo-boat  tlotilla  stationed  at  Lough  Swilly,  pro- 
ceeded along  the  southern  coast  of  Ireland  with  coui'se  shaped  for  the 
entrance  to  the  Irish  Channel.  The  torpedo-boat  flotilla  stationed  at 
Bereliaven  and  Queenstown  joined  the  fleet  that  .same  morning,  but  as 
a  strong  wind  came  up  from  the  southwest  and  there  waw  considerable 
sea,  it  was  sent  for  the  night  to  Watei-ford  with  instructions  to  return 
to  the  fleet  the  next  morning,  the  weather  permitting.  Fleet  A  went 
no  farther  than  the  entrance  to  the  Irish  Channel,  when  it  turned 
about,  steaming  slowly  westward,  and  sent  its  cruiser.'*  out  for  recon- 
noissance  from  the  signal  station  of  Carnsore  I'oint,  at  the  southeastern 
extremity  of  Ireland,  The  Sirtm  returned  with  the  news  that  the 
B  fleet,  shoitly  after  9  o'clock  that  morning,  had  still  been  iu  the 
vicinity  of  Belfast,  so  that  it  was  not  possible  for  the  two  fleets  to 
meet  before  the  morning  of  August  2.  Admii-al  Kawson  intended 
to  turn  east  again  during  the  night,  in  order  to  arrive  in  the  morning 
at  the  entrance  to  the  Irish  Channel,  and  await  there  the  issue  of  the 
maneuvres  on  August  2.  The  Edlnhuryh  and  Cmupienrr,  which  were 
short  of  coal,  were  left  over  night  at  a  rendezvous  to  the  ea-stward, 
where  they  were  again  to  be  called  for  by  the  fleet  in  the  morning. 
A  strong  wind  c-ame  up  and  the  sea  was  rough.  Farther  north  also 
the  weather  was  unfavorable,  so  that  A's  torpedo-boat  flotilla  had  to 
be  left  at  Lough  Swilly.  This  might  affect  Admiral  Noel's  move- 
ments in  so  far  as  it  delayed  the  moment  when  Fleet  A  could  expect 
to  meet  him. 

At  i*  o'clock  a.  m.  of  August  2  the  cruisers  and  torpedo  gunboats 
of  Fleet  A  assembled  at  Waterford  and  chose  a  coiusc  designed  to 
bring  them  to  Milford  Haven  Inifore  the  day  was  over. 
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At  10  o'flcK-k  H.  111.  Floets  A  and  IJ  for  the  first  time  during  the 
maneuvers  came  into  contact  about  20  miles  off  Waterford.  B  was 
complete  as  to  battleships,  A  was  minus  the  C<niqiier(ir  and  Edin- 
httryh,  whii'h.  unable  to  xteam  against  the  heavj'  sea,  had  l>een  tlis- 
patehed  to  Quecnstown  the  day  before.  A  was  therefore  not  in  a 
position  to  accept  battle  and  was  compelled  to  withdraw.  During  ib 
retreat  the  fh-i-iit! nought  was  likewbic  sent  to  Queenstown,  as  .'ihe  was 
not  alile  to  maintain  the  speed  of  Fleet  A.  Finally,  the  Sultan  also, 
which  lagged  behind,  was  sent  to  Berehavcn,  while  the  remainder  of 
the  iHittleshiim  continued  the  retreat  at  a  speed  of  14  knots.  Bv  i 
o'clock  p.  m.  Fleet  B  gave  up  the  cha-w,  hut  some  of  ifc*  cruisers  kept 
the  A  fleet  in  sight  for  two  hours  longer. 

Owing  to  the  heavy  sea  and  dark  wejithcr.  the  destroyers  of  Fleet 
B  did  not  niiike  any  attack  upon  A  during  the  night. 

When  the  maneuvers  tei"minaU>d,  at  2  o'clock  in  the  morning  of 
August  3,  the  result  had  to  be  considered  undecided,  as  Fleet  B  had 
not  siK-ceeded  in  winning  the  command  of  the  sea,  although  it  had 
gained  a  temiKtrary  ad\'antagc  on  August  2.  Fleet  A  kept  all  its  hat- 
tleshijis,  and  as  a  Imttle  fleet  it  was  lis  intact  as  nt  the  beginning  of  the 
maneuvers. 

The  wind  and  seA  had  calmed  down,  but  were  still  too  strong  far 
the  toriH-do  boat".  In  view  of  the  scant  coal  supplies  of  the  JCifiit- 
hiirijh  and  Conqiu-rcr  and  the  tactical  inefficienc}'  of  the  latt«r  in  such 
weather.  Admiral  Kawson  had  sent  those  two  ships  to  Queenstown, 
where  the  A  fleet  rejoined  thom  on  the  morning  of  August  2.  This 
fleet  was  therefore  likely  to  come  upon  the  enemy  with  onh'  ten  battle- 
ships. It  is  true  that  Fleet  B  also  might  meet  with  difficulties  which 
would  impair  its  strength  in  a  similar  manner.  The  Admiralty  had 
classed  all  the  battleships  as  Iwlonging  to  the  Magnijieent  class,  but 
this  fiction  broke  down,  even  under  the  requirements  of  a  ten-days' 
maneuver. 

At  hist  tlie  enemy's  cruiser  squadron,  and  soon  after  their  13  battle- 
ships, hove  in  sight.  To  fight  them  with  only  10  battleships  was  out 
of  the  question,  unless  Admiral  Rawson  was  willing  to  thi-ow  up  the 
game  and  leave  the  enemy  at  the  conclusion  of  the  maneuvers  to  a  cer- 
tain extent,  if  not  entirely,  in  command  of  the  sea.  He  would  have 
had  some  <'hance  of  fighting  the  13  ttattleships  if  his  two  ab.sent  battle- 
ships had  rejoined  him  with  full  bunkers;  but  as  long  as  he  was  not 
compelled  to  fight  with  his  reduced  forces  his  fleet  remained  adisturb- 
ing  factor  for  the  enemy's  command  of  the  sea.  The  admiral  there- 
fore decided  to  tum  back  in  a  southwesterly  direction,  in  order  to 
have  the  wind  and  sea  in  his  favor  and  place  the  enemy's  slow  ships  at 
a  disadvanti^e  as  to  speed.  Bj'  "1  o'clock  p.  m.  he  increased  his  speed 
to  13i  knots,  in  order  to  render  it  more  difticult  for  the  enemy — who 
could  not  run  over  12  knots,  though  some  of  their  ships  made  14 
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knots — to  come  up  with  him.  This  advantage  of  increased  speed  had 
beeo  rendered  possible  only  by  the  prompt  dispiit<'hin}r  of  the  Ih-md- 
novght  to  Queeiistown.  The  only  lay  figure  now  left  in  Fleet  A  was 
the  Svltan,  thougfh  rather  from  the  !jtandpt>iTit  of  fighting  efficiency 
than  that  of  speed.  The  torpedo  gunboatn  also  were  promptly  sent  to 
Waterford,  where  they  might  have  a  cham-e,  if  the  hostile  ships 
should  pursue  the  retreat,  of  putting  them  out  of  wtion  l>efore  the  end 
of  the  hostilities.  Fleet  A  had  no  fear  that  the  enemy  wouhl  over- 
take it  before  the  expiration  of  that  period,  but  if  it  did  not  succeed 
in  shaking  them  off  before  dark  their  toipedo  Iioatw  would  have  a 
chance  of  attack  duiing  the  night,  though  the  wciithei'  and  the  sea 
lessened  this  chance  considerably;  but  the  fleet  had  to  increase  its 
speed  to  14  knots,  and  therefore  sent  the  Snlfnii,  which  <^ould  make 
only  13  knots,  also  to  Ik^rehaven,  where  she  was  to  keep  a  shai-p  look- 
out for  torpedo-boat  destroyers.  Soon  after  the  hostile  Itattleships 
gave  up  the  pursuit  and  returned  to  Milford,  l)ut  6  cruisers  kept  the 
A  fleet  in  Htght  until  5  o'clock  p.  m.  When  4  hostile  destroyers 
were  sighted  on  a  northerly  couri<e  the  Blah'  was  sent  out  to  chase 
tbem.  Fleet  A  evidently  had  nothing  further  to  fear  lii^tween  night- 
fall and  2  o'clock  a.  m.  except  attiutks  fi-oin  torpedo  boat«,  but 
although  the  wind  had  gone  down  the  sea  was  still  heavy,  so  that  it 
was  difficult  for  the  destroyers  to  follow  Fleet  A  and  not  eiwy  to 
find  it 

Such  was  the  situation  a  few  hours  lief  ore  the  conclusion  of  hostili- 
ties. Fleet  A,  it  is  true,  had  not  gained  the  command  of  the  sea  and 
was  retreating  as  fast  as  passible  in  order  to  obviate  defeat,  Itut  it 
still  existed  as  a  fleet,  and  if  the  maneuvei-s  had  lasted  a  few  days 
longer  it  might  have  been  able  to  resume  the  offensive.  The  enemy 
unquestionably  retained  their  original  superiority  as  to  numlwi',  and 
while  not  gaining  the  command  of  the  seji,  had  offered  battle  under 
circumstances  which  compelled  Fleet  A  to  i-efuse  it.  A's  toipedo 
boat»  had  undertaken  no  operations  against  the  hostile  iMittle-ships, 
which  they  might  have  l>een  expected  to  do  under  the  <arcumstances. 
The  enemy  had  destroyers;  A  had  none.  The  lesson  to  be  derived 
from  this  is  obvious.  A  party  contending  for  the  command  of  the 
sea  with  12  battleships  and  two  dozen  torjunlo  boats  i^^inst  an  enemy 
who  has  13  battleships  and  two  dozen  destroyers  may  c^msider  itself 
in  luck  if  at  the  expiration  of  ten  days  its  fleet  still  commands  ivspeet. 

The  result  of  the  naval  maneuvers,  as  stated,  was  not  decisive,  and 
it  is  not  surprising  that  the  struggle  of  the  two  tleets  for  the  conunand 
of  the  sea  was  not  carried  to  a  decisive  issue  in  the  short  period  of  ten 
days.  Regret  is  therefore  expressed  in  British  iui\'al  circles  that  a 
definite  time  limit  was  set  for  operations  whose  course  and  develop- 
ment could  not  bo  foreseen.  It  is  true  that  there  are  certain  }x>ints  as 
to  which  maneuvers  will  never  be  able  to  represent  actual  war  con- 
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ditionn.  Thn}'  will  always  bi>  hound  to  contain  an  element  of  ^ree- 
ment  and  assumption.  Itiit  this  clement  should  be  restricted  to  a 
miaimmn  and  as  few  rules  should  )ie  laid  down  as  possible  in  order  to 
make  the  maneuvers  aa  far  an  practicable  similar  to  the  reality. 

It  is  on  thi.s  hotf'm  that  the  plan  of  operations  had  been  drawn  up  by 
the  iiritish  AdminUty,  and  the  umpirei^  were  instructed  to  decide  each 
case  on  its  mci'its  on  the  basiH  of  what  would  be  probable  in  war.  But 
this  praiseworthy  principle  was  violated  in  many  respects,  first  of  all 
ill  the  disposition  that  the  operations  were  unconditionally  to  tenuinate 
on  a  certain  day  at  a  certain  hour.  If  an  admiral  knows  that,  what- 
ever may  happen,  be  will  not  have  to  tight  beyond  a  certain  moment, 
be  will  do  many  things  that  he  would  not  think  of  doing,  and  posi- 
tively could  not  do,  if  he  had  to  fight  for  an  indetinitc  length  of  time. 
Competent  Dntish  naval  authorities  are  of  opinion  that  thi.s  factor, 
whi<^h  is  contrary  to  probabilities  in  war,  should  be  eliminated  by 
leaving  the  dui-ation  of  the  operations  undetined.  In  some  respects 
this  might  prove  inconvenient  and  cause  a  great  expenditure  of  coal. 
But  wben  efficient  eervicc  and  thorough  training  are  the  points  in 
question,  convenience  and  economy  are  matters  of  minor  importance. 
Better  no  maneuvers  at  all,  it  is  argued  in  England,  than  a  preponder- 
ance of  these  two  factors,  and  it  is  believed  that  the  maneuvers  could 
be  I'endered  much  better  and  more  in.structive  if  these  two  questions 
were  duly  subordinated  to  other  and  far  more  important  considera- 
tions. A  struggle  confined  to  a  detinite  space  of  time  can  hardly  be  a 
decisive  test  as  to  endurance  and  the  conduct  of  operations. 

For  this  reason  the  lessons  resulting  fiom  the  maneuvers  are  more 
of  a  negative  than  of  a  positi\e  character.  Perhaps  they  are  no  less 
instructive  for  that  reason,  but  they  are  not  entirelj'  reliable. 

Another  lesson  of  the  utmost  importance  has  resulted  from  the 
absurdity  of  trying,  on  the  spur  of  the  moment,  to  reenforce  a  fighting 
fleet  simply  by  increasing  the  numlwr  of  its  ships,  without  regard  to 
the  quality  and  tactical  mobility  of  the  ships  forming  such  reenforce- 
ment.  The  Channel  Squadron  in  its  normal  formation  consists  of  8 
homogeneous  ships,  which  by  long  and  careful  training  on  the  sea  have 
been  i-aised  to  a  high  standard  of  tactical  efficiency.  To  this  squadron 
were  assigned  for  the  period  of  the  maneuvei-s  i  very  inferior  ships, 
not  homogeneous  among  themselves  and  utterly  heterogeneous  in  rela- 
tion to  the  Channel  Squadron.  In  the  solution  of  almost  every  problem 
they  constituted  a  fa<'tor  of  weakness  for  Admiral  Raw.son's  fleet. 
They  destroyed  its  tactii'al  mobility  and  considerably  hampered  its 
freedom  of  action.  If  Admiml  Rawson  had  had  only  the  8  ships  of 
the  Mfijextiv  class,  ho  could  not  have  been  defeated  by  Admiral  Noel, 
who  commanded  1:1  less  homogeneous  ihips  of  inferior  speed,  inferior 
tactical  mobility,  and  inferior  coal  capacity;  nor  could  he  have  been 
compelled  to  lu'ccpt  a  tiattle  which  he  himself  did  not  desire.  All  these 
advanttigi's  were  neutralized  by  tlic  re  enforcement. 
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According  to  a  prominent  British  authority  the  following  arp  the 
principal  lessons^  taught  by  the  maneuvers: 

(1)  The  uaelessness  of  placing  old  vessels  in  the  first  line  with  mod- 
era  ones  until  the  latter  have  been  reduced  by  action  to  the  level  of 
efficiency  of  the  fomier. 

(2)  The  futility  of  expecting  any  detdsive  results  when  two  fleets  are 
engaged  with  no  well-marked  superiority  on  either  side. 

(3)  The  necessity  of  increasing  the  number  of  English  scouting  ves- 
sels, and  affording  greater  opportunities  for  acquiring  the  art  of  efficient 
scouting. 

(4)  The  importance  of  making  aiTangementw  for  the  pi'oper  coopera- 
tion of  naval  and  military  forces  in  time  of  wai'. 

(5)  The  immense  amount  of  coal  which  will  probably  Ixi  i-equired 
during  the  preliminary  maneuvering  before  any  decisive  action  takes 
place. 

(6)  The  necessity  of  making  efficient  ari-angements  in  peace  time  for 
a  proper  provision  of  auxiliary  vessels  for  the  supply  of  coal,  water, 
ammunition,  etc. 

CASUALTIES. 

The  Trafalgar  collided  with  the  passenger  steamer  King  (hry.  The 
damage  done  was  slight. 

The  Gihraltnr  bent  a  piston  rod  and  had  to  go  to  Poi-tsmouth  for 
repairs,  from  where  she  later  rejoined  the  fleet. 

The  Benhmp  collided  with  a  collier  from  which  she  was  coaling  at 
Milford  Haven  and  smashed  a  boat  and  other  fittings,  necessitating 
several  weeks'  repairs. 

The  Edhihurgh  carried  away  her  fore-topmast  while  steaming  into 
a  head  sea. 

The  steering  gear  of  the  OolUngwood,  Rodm^'y,  Ilrro,  and  TfiumJtver 
broke  down,  but  was  repaired  immediately. 

Owing  to  an  accident  to  the  machinery  of  the  Pi^mei-r  she  had  to  l>e 
towed  into  Queenstown. 

The  Sharpuhwier  bad  to  leturn  to  Plymouth  for  repaii's  on  account 
of  defects  in  her  machinery. 

The  destroyer  Shark  failed  so  badly  in  speed  and  handine.ts  that 
she  was  replaced  by  the  Oposmiii. 

Torpedo  boat  No.  ^5  on  leaving  Portsmouth  collided  with  one  oi  her 
consorts  and  was  so  badly  ^lamaged  that  she  had  to  return  to  the  hur- 
lx>r.  Her  bow  was  stove  in  and  the  forward  compartnient  filled  with 
water.     Her  pla<:e  was  taken  by  No.  51. 

Defects  were  discovered  in  the  propeller  shafting  of  torpetlo  boat 
No.  63  and  she  had  to  return  to  Plymouth. 

Toi'pedo  boat  No.  76  struck  some  wreckage  off  Queenstown  and 
knocked  off  one  of  her  propeller  blades. 

Torpedo  l)oat  No.  77  had  her  propeller  shafting  damaged. 


A  Kailor  fell  overboard  from  the  St.  Oeoryr  near  Cardigan  Bay  a 
wiL**  drowned. 

A  ohief  Htoker  from  the  Galatea  fell  over  a  cliff  at  Torbay  and  wJ 
killed. 

A  seaman  of  the  IfiT"  fell  from  the  top  while  cleaning  a  gun 
waii  killed. 

The  B'tiiHi^t'  lost  four  men.     One  fell  overboard,  another  was  killtj 
by  a  derrick  falling  on  him,  a  third  fell  over  a  cliff  while  ashoi 
the  fourth  wa8  killed  by  a  coaling  mck  falling  on  him. 

A  leading  ueaman  from  the  Hawke  died. 

On  the  CamjMfrdfnnn  a  block  fell  from  aloft  and  inflicted  a  ^erioi 
scalp  wound  on  a  gunner. 

On  the  MinfTi-a  Mome  ground  tackle  carried  away  while  »he  ^ 
anchoring  in  Torbay  and  broke  the  legw  of  two  men. 

One  of  the  crew  of  the  Rainbow  met  with  a  serlouH  accident. 
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Section  II, 

JAPAN. 

The  Japanese  naval  mobOizatioii  and  maneuvers  during  the  spring 
of  1900  were  by  far  the  most  comprehensive  of  any  maneuvers  under- 
taken by  that  eountry.  Practically  the  entire  navy,  materiel  and  per- 
sonnel, participated,  and  in  general  the  results  were  claimed  to  be 
satisfactory. 

The  maneuvers  were  executed  with  the  greatest  secrecy,  no  mer- 
chant ships  being  allowed  near  the  maneuver  grounds,  and  none  of 
the  foreign  meii-of-wai'  in  the  vicinity  were  iiivit«d  or  given  per- 
mission to  attend.  A  strict  censorship  was  placed  on  the  press,  and  in 
coasequence  the  following  account  must  be  more  or  less  meager  and 
possibly,  in  some  instances,  inaccurate. 

The  chief  object  of  the  maneuvers  seems  to  have  been  to  exercise 
and  t«st  a  general  scheme  for  the  mobilization  of  the  entire  fleet  and 
for  the  naval  defense  of  Japan.  Viewed  from  this  point  much  valuable 
information  must  have  been  obtained.  No  new  tactical  or  stratc^cal 
problems  were  tried,  and  all  movementji  were  attended  with  so  much 
secrecy  that  little  in  that  line  can  be  learned  from  the  maneuvers  by 
the  "outsider." 

POSITION   OF   MINES   AND   ORffTRUCTIONS. 

Previous  to  the  maneuvers  the  approaches  to  the  principal  ports 
were  mined.  The  extent  of  these  mine  fields  is  shown  by  the  follow- 
ing order,  which  was  published  by  the  Navy  Department  Mareh  19, 
190<),  ten  days  prior  to  the  beginning  of  the  maneuvers: 


n  with  the  comii^  grand  maneuvere  explosives  eliall  bu  nuiik  iti  tl)e 
following  plac^fl,  anil  any  veHsels  sliall  be  torbiddeD  to  paw,  anchor  in,  or  fish  in  the 
placea  mentioned  in  Irom  No.  I  to  No.  VII  during  eiglite«n  days  from  March  29  to 
April  15,  and  in  other, places  during  twenty-nine  days,  from  March  29  to  April  26, 
except  the'place  mentioned  in  No.  VII,  where  passage  of  vessels  shall  be  allowed. 
No.  I.  The  entrance  of  Tokyo  Bay: 

The  aea  mirface  within  1,200  yards  of  Cape  Hatava:iia  u»  the  line  ooniiecting  the 
siud  cape  with  the  Third  Sea  Fortress. 
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Nu.  II.  The  enlnuiiie  of  Ynkowka  Harbor: 

1.  Tlie  line  un  wliich  th*;  northern  extremity  of  Natsu  lalanil  is  aeea  to  N.  W. 

!>y  W  "i  W. 
'I.  Thi'  tine  cm  which  th«  northern  extremity  of  Naleu  Inland  is  tteen  to  N.  W. 
3.  The  line  on  whi(^h  the  northwcBtem  extremity  of  Hoha  Inland  in  wen  to  P.W. 
The  sea  surfai-e  incloeed  by  the  foregoing  three  linea,  and  at  earh 
inteniectin);  point  of  the  thint  line  with  the  first  and  uecond,  a  buoy  shall 
be  jilai-ed. 
No.  Til.  The  entrani*  of  Omura  Bay,  Higo  Province: 

1.  The  linen  that  connect  the  following  buoyi<,  nu-ceffiively: 

Inner  buoy,  lying  E.  S.  E.  |  E.  from  the  upial  pole  at  Cape  Kofto  and 
N.  N.  W.  \  W.  from  the  HurveyinR  poet  at  Kompira  Mountain. 

Middle  buoy,  lyinjt  S.  E.  J  E.  fwrii  the  HiRnal  irfjie  at  Cape  K<^  anil  X.  W. 
by  W.  i  \V.  fr<)m  the  Biir\-eying  poHt  at  Kompira  Mounttun. 

Outer  buoy,  lying  to  K.  by  8.  from  Shiniae  and  of  N.  by  ID.  \  £.  from  Bansho 

2.  The  line  drawn  S.  R.  by  E.  \  H  from  the  inner  buoy. 

3.  The  line  drawn  ^.  E.  from  the  outer  buoy. 

The  «ea  surface  inclotw^l  by  the  forettoiiiK  linen. 
No.  IV.  Aaami  Bay,  THUHbima  Province: 

1.  The  iHiint  lyintf  4O0  meters  S,  E.  from  the  middle  part  of  tlie  line  connet-tine 

Yuran  Cape  with  Tan  Cape. 

2.  The  j>oint  lying  400  nieterf  X.  W.  from  the  nd<fd1e  part  of  the  line  oonnectin): 

Yuran  Cape  with  Tan  (Jape. 

3.  The  iHiint  lyinR  400  metem  K.  E.  ot  Tan  Cape. 

4.  The  iioint  lying  400  metere  N.  W.  of  Tan  Cape. 

The  Hca  surface  inclosed  by  the  linee  which  suivessively  connect  these 
four  pointf. 
No.  V.  Tht)  entrance  of  Kurune  tiarhor  in  Aeami  Bay,  T^uahinia: 

I.  The  channel  lietween  Myolmii  and  Henda  ixlando. 
No.  VI.  Koyaki  channel  at  the  entrance  of  Nagasaki  Harl)or: 

1.  The  line  connectini;  Onna  jMland  with  C'-ajie  Uiiienoki  of  Koyaki  Island. 

2.  The  line  connecting  the  Tozo  pout  with  Onna  Island. 

3.  The  liny  itrawn  due  nortii  from  tlie  Tozii  i>OMt. 

The  Hea  surface  included  hy  the  foregoing  lines. 
No.  VII.  Koyaki  channel  at  the  entram-e  of  Nagasaki  Ilarlxir: 
1.  The  channel  lietwcen  Onna  Inland  and  FukalKiri  villt^. 
No.  VIII.  Nasbami  cliaunt-l  in  llir<»hinia  Bay: 

1.  The  line  connecting  the  wentem  exlremities  of  Kokurokaini  and  Onashaini 

iHlandi^. 
£.  The  line  connecting  the  eastern  extremity  of  Kokunikanii  Island  with  Ihe 

western  extrcndty  of  Niahinonii  Island. 
'i.  The  line  drawn  ilue  wintli  fn)m  the  eawt^-rn  extremity  <it  Onashami  Island. 
The  ««  surface  incloseil  by  the  foregviug  tines. 
No.  IX.  Ilayai*  cliannel  in  fliroshima  Bay: 

1.  The  line  drawn  due  stiuth  from  the  south  wei<terii  extreniity  of  I-Iigashinonii 

2.  Tlic  line  drawn  cast  anil  went  passing  the  iK)int  1  nautical  mile  8  chains  due 

north  from  the  southeastern  extremity  i>[  Higashinotni  Island. 
The  Hoa  surface  inclosed  l)y  the  above  two  lines. 

Ill  Olio  or  two  cases,  at  least,  it  is  known  that  booms  were  ri^ed 
across  the  eiitiunte  to  harbors  in  addition  to  the  mines. 


OFFICIAL   KKCORD   OF  THE    NAVAL  MANEUVERfi. 

The  only  known  official  record  of  the  nmncuvers  obtainable  is  the 
following  brief  ai^count  published  by  the  Japaneae  Navy  Department: 
Notkb  upon  the  (V>ursk  ok  thk  Naval  Mankuvkrs. 
[FunilxliiMl  by  JtipHiiesL-  Nuvy  T>ci<iirtDielxl.  Mar  S,  1900.] 


Tlie  (i|>prations  of  the  first  part  of  the  graml  iijaneuvcrE  conHixted  in  the  niobiliza- 
tion.  of  the  naval  portH,  and  of  the  xhipx  of  war.  The«e  uperatione  were  coiiuneneed 
on  the  27th  March;  in  the  early  himre  of  the  morning  uf  that  day  the  order  to  put  in 
execution  the  plan  oE  mohilization  was  Himultaneously  traneniitted  to  the  cominander 
in  chief  at  the  ports. 

The  ports  of  Yokosiiba  and  Sasebo  cuinpletod  the  annaments  of  their  ahipi^  on  the 
iHt  of  April.  The  veSBels  thus  dniippeil  for  war  were  concentrated  in  the  port  of 
Kure  on  the  2d  of  April,  and  on  the  7th  the  ships  cinnprising  the  offensive  aquariron 
proceeiled  to  KagOBhima,  wliere,  from  the  Stb  April,  they  were  engaged  in  prelinii- 


The  actual  operations  of  the  second  period  were  l)etciin  on  the  16th  of  April.  The 
followin);  nioming  at  daybreak  the  offensive  scjuailmn  entereil  the  Inland  Sea  by  the 
Strailx  of  t^himonoveki  and  encountered  in  the  neighborhood  of  the  Bay  of  Hiroshima 
some  of  the  enemy's  cruisers  acting  as  scouts. 

This  day  the  offensive  sqoadron  paswed  the  u^ht  irniisiiig  outside  the  Bay  of  Hiro- 
shima, watching  the  enemy's  movements.  But  the  following  day  the  defensive 
squadron,  profiting  by  a  dense  f(^  an<1  oi^'asional  showers  of  nun,  suct-eiedeil  in  elud- 
ing the  vigilance  of  the  enemy  and  executed  a  sortie  toward  the  south,  passing 
through  the  Bnngo  Channel.  .\fl«r  these  operations  the  maneuvers  were  tem])u- 
rarily  suspended. 

On  the  23d  of  April  the  two  a([uadronH  left,  one  for  the  eastern  giart  of  the  inland 
8ea,  and  the  offensive  squadron  for  the  Tosa  Sea.  Two  days  later  (on  the 25th)  the 
operations  were  resumed. 

An  encounter  hetween  the  two  squadrons  took  piaee  on  the  28th  in  the  Kii  Ctian- 
nel,  from  which  the  defensive  squadron  retire<l  toward  the  Inland  t^'a  and  made 
attacks  upon  the  invaders  by  means  of  torjxilo  l>oat8. 

At  the  close  of  these  operations  the  grand  maneiiverf  were  siU!pende<i. 

THE   DlREtTOR  OF   THE    MANEUVEHB. 

The  schcnH-  of  mobilization,  plan  of  operations,  and  all  deciHion^  as 
to  defeat  or  victory  wore  entirely  in  the  hands  of  Admiral  Viscount 
Ito,  the  hero  of  the  victory  at  the  Yalu.  Admiral  Ito,  as  t^hief  of  the 
naval  conmianding  staff,  is  the  direct  naval  advisor  of  the  Emperor, 
which,  with  his  actual  rank  (full  admiral),  makes  him  .somewhat  over- 
shadow the  Minister  of  Marine,  who  is  only  a  vice-admiral  (Vice- 
Admiml  Yamamoto).     In  all  events  Admiral  Ito  hadmtipreme  command. 

The  approximate  dat«  of  the  operationH  was  announced  in  the  news- 
papers some  months  beforehand,  so  that  the  mobilization  was  i-obbed 
of  nmoh  of  the  value  it  would  otherwise  have  had.  The  actual  orders 
for  the  mobilization  were  issued  from  the  navy  department  at  Tokyo 
at  4  a.  ni.  March  27,  ISJOO.  The  same  day  Admiral  Ito  and  his  staff 
left  Tokvrf  for  Yokosuka. 
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The  following  wtui  the  plan  of  mohiliz&tion,  and  the  operations  were 
performed  in  the  order  given;  (1)  The  ealling  out  of  the  naval  reserves 
and  the  coaling  of  the  ships  in  the  reserve.  (2)  The  «utiunoning  of  eztn 
hands  to  work  in  the  d<H!kyards.  (3)  The  completion  of  all  ^hips  with 
iroal.  provisions,  ammunition,  Mtores,  ct<r.,  sa  if  for  actual  war.  {i) 
Organization  of  signal  and  lookout  Ktation^  round  the  coast,  for  war. 
(5)  Protection  of  harbors  and  approaches  by  booms,  tsubaiarine  minM, 
etc.      (t!)  Removing  all  portable  fittings  of  wood  from  ships, 

STATION   Of   SHIPS   1-RIOR  TO   THE   MANEUVERS. 

As  nearly  as  possible  the  following  table  gives  the  position  of  all 
Japanese  ships  just  prior  to  the  maneuvers: 
Ijtaiiiling  wiiiaclriin  in  I'Otiiiiiiwion  in  JApanew  waters: 

Yaahima,  finrt-claHH  )iatt!<i>hit>. 

Chinyt>n,  txr^^onil-i'lauH  h^tleHhiti. 

Akib<ii»hiitiB,  tiecQnd-claa<  [)rot«<^tHl  uniiser. 

Cliitow,  WM'onil-clatw  protected  cniiaer. 

TakHsufpi,  wN-ond-clasK  prntecteil  cruiser. 

Akiwlii,  tiiinl-i'law  i>rute<-te<l  cniiser. 

Idzutni,  Ihird-i'laMi  protect^l  cruiser. 
StuiiilinK  tviiiadrcm  in  cumuumion  in  Cliincm-  <rr  KonAn  waters; 

SiDiin,  Ihinl-f'lasH  |)rolix*ted  cruiw^r. 

Akajri,  tliird-i^lass  crtiiw-r  (unjirotii'L-t*!!!). 

TmikiiHtii,  tliird-clas*  i'ruii*;r  (unprotected). 

.\tl^>,  (ElllllKWt. 

Banjo,  giiiilMwt. 

Cliokai,  i^inboat. 

Oxiiima,  ){iinl>ittit. 
YiikiK^nka  eiiuadron.  full  cn-w  on  Ixianl,  rtsdy  for  sea  at  twenty-toiir  hoars'  notin 
(cxiwjit  Mnwashi); 

.^Mania,  firHt-clasH  annorvil  irruiei-r. 

Haiflitdatf,  w.-cond-i-lHwi  ]>rolci.-le<l  cniiiwr. 

Tatenta,  torinilo  vewel. 

'MiiHavlii,  third'clags  uniinitectetl  cruiser  (undergoing  repaint). 
Kiirc  wiuadrun,  hill  crcwH  on  Ikianl,  rmdy  fur  aea  at  twenty-four  houre'  notice; 

Toliiwa,  flrHt^clBHti  aritiorc^l  cRiiscr. 

Y'jMhino,  BecondiilasH  [irotei'tcil  cniiBer. 

Cliiyotla,  small  anin)rc<l  cmi.-er. 
^^asclx)  Mjnuilron,  full  I'rfWH  on  boani,  muly  for  nm  at  twetity-fonr  lionrs'  ni>tii«: 

Fuji,  fimt-dasH  Irtittlcship. 

KiuiH^i,  Hccond-claMt  prott'('t«<l  crui:«.'r. 

Takacliilio,  twcuiKl-clHss  pnit^-tvl  cniincr. 

Miyako,  tliird-<>lHr<N  iinprotccttHl  cniiser. 
y,.y^.]H  j„  niHerve  and  rtiiairinj^  at  YokijHiika: 

•Takso,  third-claw  unprotected  cnilBer  (in  dry  doc'k). 

"Heiyen,  coant  dt'lciise  armored  ship  (extensive  repairs). 

•Seiyen,  thinl-cliuiH  protected  cruiser  (eslenHive  repaiw). 

Aniaid,  wrHKleii  gun  veMel. 

Chintci,  jtnnlHjat. 

Yaeyaina,  thiril-clasa  unprotected  cruiser. 

Toyoliaiihi,  liirptHlii  depot  and  t<lore  ship. 

•Shij*  iiiarkml  tlitis  (*)  were  not  commissioned  for  the  nianeuverw. 
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VceselH  ill  reserve  SJiil  repairiaf;  at  Kure; 

Pu«>,  coa«t-t]efen»e  armored  ship. 

"Noniwa,  eecond-claes  ppot*cte<i  eruiwT  (exU^neive  repaire). 

ItBukishima,  seeond-clHaB  protei'ttd  cruiser  (in  use  as  a,  trsiniDK  ship). 

•Tenriu,  thtrd-claes  utiprote<'te<l  fniii»er  (extensive  repairs). 

Yamato,  third-claita  unprotected  cruieer. 

Maya,  f^n  vessel. 

Chinchu,  gnnboat. 

Chin  pen,  )^nboat. 
VeMEcIa  in  reserve  and  repairing  at  Saselx): 

Mfttsushiiiia,  see')nil-claHH  protii-ted  eniiBer. 

*Katsiiragi,  Ihinl-claas  ui>pri)t<.'cted  iTiiiser  (exteiieive  repaim), 

'Katrnon,  ihird-claas  unprotected  cruiser  (extensive  reiNurs). 

Chinsai,  gunboat. 

Chinnan,  f{unI)oat. 

Sazanajiii,  destroyer. 
AtTakashihi  (Tsiwhiiim  luland); 

Shiranui,  destroyer. 

YiiRiri,  destroyer. 
En  route  fmin  England,  arrived  duriuK  the  luaiieuveni: 

Slii  kin  [lima,  firBt-i:liisa  liattleslilp, 

Olxiro,  destroyer. 
Of  the  ineffective  ve-ssels  tlie  TmikulHi  wa.s  at  Etajiitm  iw  ii  tminiiig 
ship,  nod  the  i^"h>  was  at  Naga-Ura. 

The  whereabouts  of  the  torpedo  IwatM  and  destt-oyeiTt  is  difficult  to' 
lovHte,  but  they  were  pi-obably  in  cointiii^Hion  at  tlieir  ie8|MH'tivc  ymrtn. 

SHIPS   8PKCIALLY   COMMISfllONKD   FOIl   THK   MANEUVEIW. 

The  following  uhipi^,  uo  far  as  va,n  t>c  leiirncd,  arc  the  only  uncN  that 
were  spevially  couiinirMionod  for  the  umneuvers.  The  ])liic('  of  mobili- 
zation and  the  number  of  officers  and  men  arc  irivoti: 


Iliiukuidiiniit  (InltiinK  Ui  fiilJ  ci 


Yamiiui 

,  1 

Ton«.-.ioii.«wN.B.aa.M,!i5,'"ia8fi 

:     ■'■; 

rhin'hu 

1    . 1 

Amaai 

1 

making  a  total  of  2,7:^+  officers  and  men. 


*Ships  innrked  thus  (*)  were  not  ii'muiissioned  for  the  n 


Unfortunately  no  figures  are  available  an  to  the  exact  number  of 
rcHervcH  called  out.  The  following  table  given  the  reserve  list  on  Jan- 
uary 1,  ISyy,  and  uiay  be  of  interest: 


FlM 

Com-                            Kb.ff 
^lD8   0)ll«.-n..     „5»"^ 

iwtj- 

Mtii.      Tnul 

'        ■» 

»i_S|     J 

wo 

18Z1         '» 

.      1^                          ' 

I  741         1  S» 

Total ;         SI 

"1     "     " 

HO 

3.M2          ..« 

Ill  Japan  the  country  ih  divided  into  di»trictM,  and  eat^h  diKtrict  fui- 
iiishe.H  its  <|uota  of  reaervea.  The  i-cserves  ueem  to  have  tjeen  called 
only  from  certain  di«trict»,  and  even  from  these  districts  the  number 
that  actually  reported  is  not  known.  On  March  2fi  an  order  wk 
issued  calling  the  reserves  from  the  Kioto,  Osaka,  and  Kure  districts 
and  on  the  27th  from  the  Hakodate  and  Takamatsu  distri<;tM.  On  tJit 
^sth  of  March  the  rcNerves  from  the  Shidzuoka  district  were  called 
and  on  the  2!)tb  those  from  the  Utsonomiya  district.  On  April  5,  4ti 
rescr\-eK  reported  at  Kure. 

The  reserve  officers  seem  to  have  neen  employed  only  on  shore  and 
in  connection  with  the  mining  of  harboru,  but  of  their  actual  servif? 
little  can  be  learned.  One  of  the  local  papers  stated  that  the  i-csenc 
officei-s  began  duty  on  April  B. 

ADDITIONAL   MEN    IN    THE    DOCKTABDe. 

The  dockyard  forces  were  all  increased,  so  that  the  arsenals  were 
put  on  a.  war  footing  and  were  able  to  work  to  their  full  capacitv. 
At  Kure  the  number  of  workmen  was  said  to  be  8,000.  At  Yokosuki 
on  March  23  the  vice-admiral  commanding  advertised  for  400  addi- 
tional workmen  for  the  n(sw  naval  port  of  Maidzuru,  but  there  is  some 
doubt  a)x>ut  these  men  having  been  obtained,  and  certainly  they  were 
not  sent  tt>  Maidzuru. 


JUDOKH   AND   UUPIBE8. 

As  before  stated,  Admiral  Viscount  Itowas  the  supreme  judge.  His 
staff  was  very  large,  including  about  50  officers,  and  every  ship  of 
both  the  attacking  and  the  defending  squadrons  had  an  umpire  on 
board.  The  principal  assistant  of  Admiral  Ito  was  Vice-Admiral 
Shibayama,  the  hejid  of  the  Japanese  Naval  Academy,  who  wae  detwled 
to  watch  the  jirogrcss  of  the  opemtions  from  the  southern  aaval  haw 
of  Saselw, 
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The  following  officers  of  different  grades  held  poaitioiw  as  uinj)ire8, 
judges,  or  inspectors,  though  this  liut  does  not  necesuarilv  in<;lude  all 
officers  serving  in  that  capacity:  Four  rear-admirals,  17  captains,  20 
commanders,  11  chief  engineers. 

It  is  said  that  junior  engineers  were  detailed  for  all  engine  rooms  to 
watch  the  progress  of  affairs  there. 

Twenty -three  officers  of  the  general  staff  of  the  Japanese  army  were 
present  on  duty  during  the  maneuvers.  Some  were  on  board  yhips 
aod  others  watched  the  operations  from  the  coa^t  fortresses.  Lieut. 
Oen.  Baron  Y.  Oku,  commander  in  chief  of  the  military  defenses  of 
Tokyo,  arrived  in  Kure  on  April  5  and  witnessed  the  maneuvers  from 
one  of  the  ships. 

NoTK.~The  coast  fortrenee  are  in  the  hande  ol  the  army,  )>ut  the  tiavy  ia  t^ntirely 
reeponaible  for  the  floating  defenses  and  Bubmnrine  mining  everywhere  in  Japan. 

THIS   OOMBUNDEBS   OF   THE   8QUADUON8. 

Admiral  Viscount  Ito  was  the  Hupreme  director  of  the  maneuvers. 

Vice-Admiral  Sameshima,  the  commander  in  chief  of  the  standing 
squadron,  held  the  maneuver  appointment  of  commander  in  chief  of 
the  attacking  squadron,  with  the  I''uji  as  his  flagship. 

Rear-Admiral  Tsunoda,  second  in  command  of  the  standing  sqtiad- 
ron,  held  the  maneuver  appointment  of  second  in  command  of  the 
attacking  squadron,  with  the  Matttunhinia  as  his  flagship. 

Rear  Admiral  Hidaka  commanded  a  division  of  fast  cruisers  belong- 
ing to  the  attacking  squadron  at  the  maneuvers,  with  the  Aaarna  as 
his  flagship. 

Note. — At  the  review  at  Kobe  Bear- Admiral  Hidaka  shifted  hiu  Hag  to  the  Kimaffi, 
as  the  Anania  was  used  by  the  Emperor. 

Vice- Admiral  Inoue,  commander  in  chief  at  Kure,  held  the  maneuver 
appointment  of  commander  in  chief  of  the  defending  »<]uadron,  and 
hoisted  his  fl^  on  board  the  Yashima. 

Rear  Admiral  Kataoka,  second  in  command  at  Kure,  and  coniumnd- 
ing-the  Kure  squadron,  held  the  maneuver  appointment  of  second  in 
command  of  the  defending  squadron,  with  the  Tokiwa  as  bis  fl^;ship. 

Practically  all  the  flag  officers  in  the  navy  were  connected  in  one 
way  or  another  with  the  maneuvers. 

COMPOSITION   OP   THE   SQUADKON8. 

The  active  operations  of  the  maneuvers  were  divided  into  two  dis- 
tinct phases,  for  each  of  which  the  squadrons  were  rearranged.  The 
first  phase  began  on  April  16  and  ended  with  the  ost^pe  of  the  ttlock- 
aded  fleet  from  Kure  on  April  Vd.    (See  official  report.) 
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Ourint;  thouc  nperutioDu  the  scgusdrons  were  as  follows: 


Blockaded  sqiudKin, 

■plivety  employed  1. 

Ku][.i>KiiiiTaiip.i 

Y»hlii»,t«llleaMp.> 

FWti.  ciiMt  dvfenae. 

Chill  Yen,l«llki.hlp. 

Tokl»n,aiiDi>rtd  crulacr.' 

Awiim.Bnniirol  i^ibcr.' 

Ttkamigo,  prolecled  prutocr. 

Ulyako,  Dnproterlcd  cruiser. 

CliiyixU.  aniMinKl  rnilxFr. 

Vodiino,  prolecled  cruiser. 

Chln<:h.i.(ntnl™t. 

AlUKbl.  pniteclcd  urulier. 

<;hln!>J«i,  suDbo't- 

Hiwhid«l.M«iW.-n-.l  ■■nilwr. 

Vanuto.  unpn.t«-[iM  ituiblt. 

TftUnits,  iinprolpcted  cruliwr- 
IkwlMU-hl.ilenniyGr. 

K«Mrt,pr..U--i,..l..nii>.T, 

YuKiri.rti-iMrnyet. 

I'ltumi,  rm.lwli-"!  inibwr. 

Shlisnui.dcMnyer. 

Ti>>*<iliH<h<,<1fpiit  kIiI|>. 

Katn-'nipdcsiniycr. 

YHCfHmii.uiiprciU'rltil  I'lUlwr, 

IS  Uirpciiu  IkmU 

Mu™kumo,<li-Jilrcis'tr. 

A  Ill-Ill  .11.  .,deslB)ytT. 

2  torjHilii  tllHtK. 

1  Fisjtihip  ol  (.i.muiKiicliT  li 

From  the  above  it  is  seen  that  the  bloekading  or  offensive  fleet  ^s-as 
frrcatl}'  superior  in  heavy  ships  to  the  blockaded  fleet,  but  greativ 
inferior  ill  torpedo  craft.     This  same  disparity  in  noted  Uter  on. 

The  operations  during  tlic  second  phase  of  the  maneuvers  were  to  a 
lurg»!  extent  prearranfjed,  and  seem  to  have  been  largely  a  naval  .show 
for  the  Enii>eror. 

Adiiiiml  Ito  and  his  [H<rsonal  staff  remained  at  Yokosuka  until  April 
3,  when  he  embarked  on  Ijourd  the  Tot/o/idJihi  and  proceeded  to  Kure, 
Dv  this  time  ulaio.-^t  all  the  entire  mobilized  fleet  had  gathered  herc^  and 
the  newly  eonmii.ssio'iied  ships  were  inspected.  On.the  5th  and  tith  the 
diffei-ent  ships  excreisod  at  target  practice  and  on  the  7th  the  s<)uadron 
seimmtcd,  the  defending  squadron  putting  to  sea  for  a  week's  prelimi- 
nary evolutions  and  n^turning  to  Kure  on  the  14th.  The  attacking 
squadron  left  Kure  on  the  Sth  and  arrived  at  Kagoshima  on  the  10th. 

During  the  stay  of  the  attacking  fleet  at  Kagoshima,  a  merchant 
steuim^r,  the  Mii/tijimn  Afiiru,  of  about  l,2tX>  tons,  collided  with  the 
K'txiifi!.  on  March  IS.  The  Mlyiijhna  Mam  wa«  entering  the  harlrar, 
and  the  cause  of  the  accident  was  stwtetl  to  Iw  both  the  thick  weather 
and  the  crowded  condition  of  the  harlmr.  No  dam^^  wa.s  done  to  the 
KiiMi(/!y  but  the  Miyajitim  Mar\t  had  to  be  beached  to  keep  her  from 
foundering. 

PKELIMINAKV    KXEHCI8ES. 

The  preliminary  exercises  i-efcrre*!  to  in  the  official  account  seem  to 
have  been  simple  tactical  evolutions,  while  siH'cial  attention  was  paid 
to  the  drilling  of  scouts.     The  torpedo  lx>ats  and  destroyers  were 
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drilled  as  distinct  flotillas,  and  seera  to  have  acquitted  themselves  well. 
Japanese  officprs  expressed  the  opinion  that  destroyers  of  over  SOO 
tons  were  most  eiEcient  vessels.  Some  minor  hreakdowns  occun-ed, 
but  nothing  of  importance  or  that  was  not  to  he  expected. 

Before  taking  up  the  maneuvers  propei'  it  is  necessary  to  refer  to 
the  ShiJeinhinitt.  This  vessel,  built  in  England,  reached  Kure  the  day 
after  the  declanition  of  war,  with  a  reduced  or  "navigating  crew"  on 
board.  This  crew  was  increased  to  her  full  complement  at  Kure  on 
the  IRth  and  the  vessel  joined  the  mobilized  fleet  on  the  liHh,  too  late, 
however,  tx)  take  part  in  the  first  phase  of  the  opei-ationM  and  in  the 
sortie,  so  that  it  seems  only  fair  to  eliminate  her  from  any  calculations 
of  the  strength  of  the  fleets  during  the  first  phase. 

The  F'liKO^  newly  repaired  and  commis-iioned,  was  used  during  the 
first  phase  for  harlwr  defen.se  only  and  did  not  take  part  in  the  sortie. 
Hence,  assuming  the  Chiyixlit  for  maneuver  purposes  to  be  equal  to 
the  armored  cruisers,  we  have  the  following  state  of  affairs.  The 
attacking  fleet  was  noticeably  stronger  than  its  adversary  as  regards 
heavier  ships,  but  inferior  in  torpedo  craft.  It  seems  fair  to  suppose 
that  this  (-ondition  of  affairs  was  arranged  to  represent  a  foreign  power, 
possibly  Russia,  attacking  Japan,  and  having  f  oi'  ita  immediate  objeiitive 
the  ('entral  naval  port  of  Knre.  In  that  case  the  attacking  squadi'on 
would  be  sure  to  Ihs  weak  in  torpedo  craft,  as  compared  with  the  num- 
ber of  those  cinft  in  the  Inland  Sea,  while  it  is  not  at  all  improimble 
that  it  would  Im?  stronger  in  heavy  ships.  Were  the  objective  of  such 
a  squadron,  operating  from  northern  China,  the  port  of  Kure,  at  least 
a  day  could  lie  saved  by  entering  the  Inland  Sea  through  the  Straits 
of  Shimonoseki.  This  saving  of  time  would  l>e  of  the  utmost  impor- 
tance, but  the  extreme  risk  of  this  undertaking,  in  view  of  the  narrow 
and  tortuous  channel  and  the  formidable  character  of  the  foi-tifications 
at  Shimonoseki,  forbids  the  shorter  route.  In  actual  war  a  squadi-on 
operating  against  Kure  would  be  forced  to  take  the  safer,  but  more 
cii-c^uitous,  loute  around  the  southern  end  of  Kinshin  and  through  tlic 
Bungo  (.Channel  to  gain  the  Inland  Sea.  This  route  was  adopted  by 
Admiral  Saineshiina  with  the  attiu^kiug  fleet,  despite  the  temptation  to 
rush  the  Shimonoseki  Straits,  and  thus  gain  a  clear  day's  steaming, 
and  it  .se^nis  to  l)e  connect  strategy  and  accurately  indicates  the  course 
likely  to  be  adopted  l)y  a  s<{uadron  ojwrating  fi-oni  a  base  in  northei-n 
China. 

FIRST   rilASK   OF  THF   MANEUVERS. 

When,  on  the  16th  of  April,  "war"  was  declared,  the  attacking 
squadron  (4  armored,  9  unarmored,  and  5  torpedo  craft)  was  anchored 
at  Kagoshima,  and  the  defending  squadron  (2  armored  aud  5  unar- 
mored vessels,  with  23  torpedo  ei-aft)  was  at  Kure. 
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The  attst^king  HquadroD  inunedutely  put  to  sea,  heading  north  along 
the  eaHturn  i-Atatft  of  Kinuhin.  In  the  defending  squadron,  Admiral 
Inouc  detached  four  cruisers  ( TaJeasoffo,  Aktuahi,  Tattntta,  and  Yamato) 
early  on  the  16th  to  act  b&  lookout  vessels.  Of  these  one  waa  fitted 
for  wireless  telegraphy  and  was  thus  presumably  able  to  keep  in  com- 
munication with  the  commander  in  chief.  Eight  torpedo  craft  left 
Kurc  the  same  day  and  were  presumably  al><o  employed  as  scouts  or 
lookouts.  The  scouts  of  the  opposing  fleets  met  early  on  the  17th 
among  the  outlying  islands  in  the  Bay  of  Hiroshima,  and  a  destroyer 
and  cruiser  action  was  fought,  but  nothing  can  be  learned  of  the 
details. 

The  weather  on  the  17th  was  unsettled,  with  occasional  rain,  and  tiw 
pass^e  of  the  l)lockading  squadron  across  the  Inland  Sea  must  have 
beiHi,  under  the  circmnstances,  very  risky.  As  the  fleet  approached 
the  archipelago  the  opportunities  for  a  torpedo  attack  by  the  defend- 
ing fleet  were  splendid,  and  the  attacking  fleet  could  scarcely  have 
repelled  a  combined  attack  without  suffering  heavy  loss.  But  before 
night  Admiral  Sameshima  seems  to  have  had  time  to  place  his  ships  as 
desired,  and  the  blockade  was,  in  fact,  established.  The  night  was 
overcast  and  squally,  and  must  have  been  an  uncomfortable  one  for 
the  blo<'kaders,  especially  if  they  kept  close  to  Kure.  In  view  of  the 
great  danger  from  torpedo-boat  attack,  though,  it  is  probable  that 
Aduiiral  Sameshima  retired  to  the  southward  into  more  open  waters 
for  the  night.  At  least  one  encounter  took  place  between  cruisers 
and  destroyers  the  night  of  the  l7th.  However,  so  far  as  can  be 
Icitrned,  no  vessels  were  reported  as  having  been  torpedoed. 

The  following  day  the  defending  fleet,  according  to  the  official  report, 
"pi-ofiting  by  a  dense  fog  and  occasional  showers  of  rain,  succeeded 
in  eluding  the  vigilance  of  the  enemy  and  executed  a  sortie  toward 
the  south,  passing  through  the  Bungo  Channel."  From  the  extremely 
vague  accounts  it  would  appear  that  the  blockading  fleet  was  not  long 
in  discovering  that  the  oppasing  fleet  had  escaped  and  immediately 
gave  fhtise  and  succeeded  in  bringing  the  blockaded  fleet  to  action. 
Of  this  action,  however,  nothing  can  be  learned. 

SUSPENSION   OF   nOSTTLITIEa 

On  the  13th  hostilities  were  suspended  and  the  fleets  returned  to 
Kure.  Vice-Admiral  Inoue  relinquished  command  of  the  blockaded 
squadron  and  returned  to  his  official  residence  at  Kure.  Rear- Admiral 
Kateoka  shifted  his  flag  from  the  Toh'ina  to  the  Yaaltima,  and  assumed 
connnand  of  a  retonstructcd  and  much  smaller  defending  squadron, 
consisting  mainly  of  high-speed  cruisei's  and  torpedo  craft.  An  impe- 
rial HfjLindron  was  also  formed  to  accompany  the  Emperor.  The 
remainder  of  the  ships,  under  Vii^-Admiral  Sameshima,  werer 


izod  an  attoc-kiiig  Bquadron,  whoso  r6la  was  to  threaten  the  eastern 
entrance  to  the  Itiland  Sea.     The  rearranged  fleets  were  as  follows: 


A  tucking  fleet. 

Defending  fleet. 

Imperinl  fxiiudron. 

A»nu(IllKUBieMy<>nl>c 

.»ii. 

Toklwft,  unnored  (tuIiht. 

Mly«ko.flflK"f  Admiral  I 

Takimgo.  proteclcdpmlaer. 

Akaahf, 

Fuso,  otiMl-defcnBe  ship. 

VOBhino,  proleclce)  cruiwr. 

Yaoyanw. 

Chlyorto,  Brmoroil  cruiser. 

Kttsagd,  protected  cruteer. 

Kagero. 

Chiloec,  protected  cniliier. 

Bashldate,  prolec(cd  craiiier. 

To)-oh«8hl,  torped.1  drpr-t  ship. 

B  destroypre. 

Takachthn,  pmtecied  crulacr. 

19lorped..l.«i-. 

Idiainl.prolflcledfrulacr. 

Yamalo,  uiiprotectwl  c'riilwr. 

T«.i.iita,B«nboBl. 

3  dCTtroyew. 

The  ships  remained  together  at  Kure  from  the  20th  until  the  23d. 
On  the  morning  of  the  23d  the  imperial  squadron  left  for  Kobe,  arriv- 
ing the  same  evening.  On  the  24th  the  defending  squadron  left  Kure 
and  stood  to  the  eastward.  This  squadron  was  sighted  off  Kishinada 
8faasu,  in  Osaka  Bay,  on  the  25th  exercising  at  tactics,  and  hei-e  it 
anchored  on  the  evening  of  the  26tb.  The  attacking  squadron  left 
Kure  on  the  25th,  passed  out  of  the  Inland  Sea  by  the  Bungo  Channel, 
rounded  the  southern  end  of  Sbikoku  Island,  and  was  next  heard  of 
in  the  Kii  Channel  on  the  morning  of  the  28th. 

THE   SKCXIND   PHASE   OF   THE    MANBUVEH8. 

His  Majesty  the  Emperor  embarked  on  board  the  Amma  at  Meiki 
at  8.15  a.  m.  on  the  2!Sth  and  proceeded  to  the  Kii  Straits,  accom- 
panied by  the  four  escorts  already  named.  Quite  a  large  staff  of 
officers  were  with  hhu,  and  these  included  the  minister  of  marine, 
minister  of  war,  minister  of  the  home  department,  Field  Marshal 
Marquis  Oyama,  and  many  others.  Admiral  Ito,  flying  his  flag  on 
the  JiliyaJeo,  also  accompanied  him. 

The  defending  squadron  joined  the  imperial  squadron  in  Asaka 
Bay.  At  noon  the  two  squadrons  in  company  were  seen  standing 
.southwest  outside  the  Straits  of  Idzumi,  along  the  coast  of  Awaji. 

In  the  meanwhile  the  attacking  squadron  had  reached  Wnkanoura 
Bay,  about  10  miles  east  of  the  Idzumi  Narrows.  Here  a  sham  battle 
took  place,  which  was  witnessed  by  the  Emperor.  This  battle  included 
a  daylight  torpedo  attack,  and  was  more  of  a  spectacular  display  than 
a  solution  of  any  tactical  problem. 

The  defending  squadron  retired  from  this  attack  through  the  Idzumi 
Stmits  and  along  the  northwest  coast  of  Awaji.  The  Emperor's  squad- 
ron anchore<l  in  Kuroyo  Bay  at  4  p.  m.  and  shortly  aftei-wanls  the 
attacking  squadron  anchored  in  the  same  l>ay. 
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That  cveniitjr  at  H.15  a  torpedo  attack  wil^  made  l)y  the  defeoding 
flotilla  upon  the  sttackin^r  fleet.  Kearoh-lighttt  were  tiMed  and  much 
powder  waH  burnt,  the  attack  lasting  about  one  hour.  All  tiring  had 
■ce-aiied  by  !t.3". 

The  next  morning  His  Majesty  the  Emperor  held  an  audience  on 
Itoard  the  ylw//j«/,  at  which  all  flag  offieen*  and  captain-i  were  present  and 
were  complimented  by  the  Emperor  on  the  suceww  of  the  imneuvenc 

The  Axiiiiiii  i-eturned  to  Meiki  the  name  afternoon,  where  His  Majesty 
di.it>mlmrked  and  the  ships  of  the  sevemi  fleets  pi'ocee<U'd  to  Kolie  to 
take  up  their  ap]»ointcd  {Htsitions  for  tlic  grand  naval  rtiview  to  >>e  held 
oil  the  following  dar> 
Tadlr  \.--IAM  iij  iiil  tni-ijoing  nhijit  comtiammtrii  nntt  hi  Jri/miifiir  wnlrrt  tbiriug  the 
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That  evpninjf  at  8.16  a  torpedo  attack  was  made  liy  tho  defendii^ 
flotilla  upon  the  attackin^r  flf^t.  Search- lig-btw  were  used  and  mach 
DQwdrr  waw  hiirnt,  tho  attack  lawtJng  alwuit  on*'  hour.     Ml  firing  had 
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THE  JAPANB8B   NATAL  BEVIBW,  KOBE,  AFBIL  31).  1900. 

Thirt  review  wtus  held  tit  the  conclusion  of  the  naval  maneuvers  and 
was  witne-sHcd  by  His  Majesty  the  Emperor. 

The  position  each  ship  was  to  occupy  in  the  Bay  of  Kobe  bad 
previously  lieen  buoyed,  and  all  ships  were  to  lie  at  single  anchor. 
On  Sunday,  April  29,  at  1:30  p.  m.,  the  first  torpedo  flotilla,  consist- 
ing of  8  destroyers  and  9  torpedo  boats,  escorted  by  tJie  ToyohasM, 
arrived.  They  entered  the  harbor  at  a  speed  of  about  14  knots,  but 
when  near  the  anchorage  stopped  and  lost  all  order,  each  one  seeking 
its  anchorage  independently.  About  forty  minutes  later  a  second  flo- 
tilla arrived,  and  it  was  fully  8  o'clock  before  they  were  all  anchored. 

At  3:15  p.  m.  the  first  .squadron  of  heavy  ships  approached  the  bay 
in  two  columns,  led  by  the  J^uji  and  Yashima,  and  at  5  a  second 
squadron  came  in.  The  heavy  ships  proceeded  to  find  their  places  in 
the  same  manner  as  the  torpedo  boats,  and  it  was  7  o'clock  before  they 
had  all  finally  anchored.  That  night  the  ships  tried  all  their  electric 
illuminations. 

No  foreign  men-of-war  were  present  except  the  French  cruiser 
ly Kntn-riDitfaux  and  the  Russian  cruiser  Admiral  KnmU^ff,  although 
tbei-e  were  a  numl*er  of  them  at  Yukohanui. 
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The  Emperor  reviewed  the  fleet  from  the  deck  of  the  Amma,  which 
wan  followed  by  the  Akashi,  carrying  all  the  foreign  naval  and  mili- 
tary attatJi^K  and  other  invited  guests. 

According  to  tiie  official  program  the  Emperor,  on  board  the 
Aaama,  left  Maiko  at  8  a.  m.,  and  about  9  entered  Kobe  Harbor.  Aa 
the  AHam:a  entered  the  harbor  every  ship  fired  a  salute  of  21  guna. 
The  Ammu,  followed  by  the  Akaski,  steamed  through  the  fleet,  as 
shown  by  the  accompanying  ske&h,  and  as  the  Dmperor  passed  the 
crews  of  all  ships  "manned  the  rail"  and  cheered  him. 

After  the  review  the  Emperor,  with  Admiral  Viscount  Ito,  left  the 
Amma  and  went  on  board  the  new  battleship  Skikiskima,  where  he 
received  the  officers  of  the  fleet  and  all  invited  guests.  At  this  audi- 
ebce  all  the  naval  and  military  attaches,  except  the  American  and 
British,  received  decorations.  The  Emperor  returned  to  the  Amma 
at  3  p.  m.  and  at  3:30  left  for  Maiko,  all  ships  again  firing  a  salute  of 
21  guns.  In  the  evening  the  minister  of  marine  gave  a  banquet,  and 
the  next  morning.  May  1,  the  ships  began  to  disperse. 


FRANCE. 

The  Frenoh  maneuvers  last  y«ir  were  held  during  the  latter  part  of 
June  and  the  first  part  of  .Fuly.  terminating  in  a  review  at  Cherbourg 
on  .Tuly  I!*.  The  maneiiver.s  theniHelves  contained  little  that  was 
inxtnu-tive  and  wore  really  nothing  more  than  a  seriei^  of  sham  hattlft^ 
and  attiu'kpi  on  fortified  portjj,  each  event  being  carefully  planned 
beforehand,  and  few  or  none  of  the  elementa  of  actual  war  being  con- 
sidered. The  Northern  and  Mediterranean  fleets  made  a  junction  early 
in  July  and  held  some  <'ombined  maneuvers,  but  the  result  wat^  mostly 
a  sp('cta«'ular  show. 

Vi<-e-Admiml  Jervis  was  the  commander  in  chief,  and  during  the 
nianeuvei-H  flew  his  flag  as  a  full  admiral  on  the  Bmii^t.  The  French 
regulations  provide  for  the  iKsning  of  a  tflmporary  commission  of 
admimi  to  \\  viee-admiral  conmianding  a  i'oml)ined  fleet 

The  following  is  ii  list  of  the  xhips  and  flag  oflicers  participating  in 
the  muneuveri^: 

m»:ditf,rrankan  squadron. 

First-clasHlmttleships;  ^fiH*v7(fl«gshipof  commander-in-chief),  Bren- 
vim  (flagship  of  Vit^o-Admii-al  Fom"nier,  commanding  Mediterranean 
s({uiulron),  ^ '/(«//(-«- JA/z'/c/ {flagship  of  Rear- Admiral  Koutstan),  Charli- 
tiiiu/iii'.  <innh>''i>^  ■/(Hiri'<iiill>i-fi'y. 

Fii-st-chitw  armored  cruisei-N:  Pothiiou  (flagship  of  Kear-Adniiral 
Mai-c'chal).  Cliiins;,,  Lfit<>urh,-Trer!Ue. 

Second-cln.s.s  cruisers:   ('aimnrd,  />«  ClKiyla,  ITA»sati. 

Third-class  cruisers:  Llimln,  Ltmrinii-/;  Galilee. 

Dcsti-oyers:  Ifi/nrfijt,  IfaJl<}>ar<h: 

S<|uadron  torpedo  l>oat«:   t'ydim^f,  F'n^tn,  J^filiatuT,  Owvalu-i: 

Torpedo  depot  cruiser:  FimdTv. 

The  reserve  squadron  was  composed  of  the  following  ships: 

CoiLst-defense  Imttleships:  Buuviiu-x  (flagship  of  Itcar-Admiral  Mai- 
larme),   ValMj/,  Amii-ai-Trefunuirt,  Jommapes. 

THE   NOHTHBRN   fKJUADBON. 

First-class  hattleships:  Mmvihrn  (flagship  of  Vice-Admiiul  Menard 
commanding),  C"riir4,  Ainiritl-Iiiiiiiihi.  /'w'wi/rf((i/c  (fl^ship  of  Kear- 
Admind  Touchard),  Amiral-Dujifi-ri!. 
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Second-class  battleship:  Redonhtuhle. 

First-«laisH  uriiioi-ed  cruwers:    Dupuy  de  Lome,  Bruix. 

Third-tlaas  cruiser:  UE»trie«. 

.Destroyers;  Flintntu^  Casnini,  La  ITtTe,  l^arandal. 

S(iuaiiron  torpedo  boats:  Aqxt'don,  Maiigini. 

The  first-class  torpedo  boats  Nos.  ISO,  185,  186,  201,  WS,  20^.,  and 
191  of  the  Defense- Mo  bile  of  Corsica  were  mobilized  under  Capitaine 
de  Fregate  Favereau,  and  took  part  in  the  maneuvers,  accompanying 
tile  fleet  to  the  north. 

THE   HEDlTERtUNEAX    8QUADBON. 

Preliminary  maneuvers  in  the  Mediterranean  >)egan  as  early  as  May, 
On  the  2tith  of  that  month  the  cMjuadron  left  Gulf  Juan  and  divided 
into  two  squadrons.  These  squadrons  seem  to  have  tx^en  composed  of 
all  the  battleships  and  coast-defense  vessels  on  one  side  and  the  cruisers 
on  the  other,  with  a  number  of  torpedo  boats  attached  to  each  s<juad- 
ron.  The  squadrons  met  and  maneuvered  at  a  speed  of  10  knots  during 
the  action,  which  lasted  an  hour  and  a  half.  The  commander  in  chief 
maneuvered  so  as  to  bring  the  cruisers  in  colunm  tietween  the  battle- 
ships and  the  coast-dofense  vessels.  It  i.s  not  clear  what  lessons  were 
learned  l)y  subjecting  the  nine  cruisers,  only  three  of  which  were 
armored,  to  the  fire  of  a  greater  number  of  battleships  for  an  hour  and 
a  half  by  limiting  the  .'^ixted  to  10  knots,  thus  depriving  the  cruisers 
of  their  spei-ial  quality.  The  torpedo  boats  seeni  to  have  accomplished 
nothing.  After  the  engagement  the  vessels  returned  to  Gulf  Juan, 
both  sides  claiming  the  victory. 

The  squadron  left  Gulf  Juan  on  May  31.  The  next  event  of  the 
program  was  an  attack  on  the  port  of  Ajac«io,  Lslaiid  of  Coi'si<«. 
Sevei-al  ships  were  supposed  to  be  an<'hored  in  the  bay,  and  the  poit 
was  further  defended  by  six  torpedo  boats.  On  the  night  of  the  31st 
a  division  of  cruiseni  and  torpedo  boats  was  .sent  ahead  to  blockade  the 
harbor.  The  torpedo  Ixwits  were  divided  into  two  groups,  one  at 
either  entmnce  to  the  bay.  Tlie  torpedo  gunlwat  Dxnn!"  entered  the 
harbor  and  enticetl  the  six  torpedo  Iwats  to  follow  her  out.  They 
attacked  the  cruisei-s  and  successfully  toriwdoed  several  vessels.  I  low- 
ever,  at  daylight  they  found  themselves  surrounded  by  the  remaining 
cruisers  and  the  two  divisions  of  torpedo  lioat^  and  were  considcied 
captured.     The  battle.'jhips  took  no  part  in  the  action. 

From  Ajactao  the  squadron  went  to  Toulon,  and  left  the  latter  port 
on  the  21st  of  June  for  Oran,  where  they  arrived  on  the  iJ6th.  The 
squadron  of  coast-defense  battleships  attacked  the  Algerian  coast, 
which  was  defended  by  the  torpedo  boats  of  the  Algerian  mol)ile 
defense.  The  remainder  of  the  ships  were  divided  into  two  squadmiis 
and  executed  vai"ious  maneuvers  on  the  way  from  Toulon  to  Onin. 


and  on  July  ^  rcndezvouMid  with  the  Northern  Squadron  off  the  coast 
of  Portugal. 

THE   NOBTHKBN  SQUADBOH. 

The  Northern  Squadron  l>^an  preliminary  exerciiie  early  in  June 
in  the  neighborhood  of  Belle  Itde.  On  the  5th  of  the  month  the 
squadron  wa»  divided  into  two  uquadronu,  A  and  B,  one  of  wbivh,  B 
waH  to  prevent  the  other,  A,  from  entering  the  roads  of  Palais,  Belle 
IhIo,  a  friendly  port,  where  it  wati  to  obtain  supplies.  A  squadron 
wau  eoniposcd  of  the  battletthipH  Maaaena  and  Caa^not,  the  cniiaers 
Gnii!h<sn  and  Ihipuy  de  LQnw,  and  two  destroyers.  The  B  squadron 
wa«  t-onipuHed  of  the  battleships  J'onnidaile,  Aniiral  Ihtperre, 
R,ilinthMbfr,  the  cruisers  Bntix  and  I^Estreea,  the  torpedo  gunboat 
ConKini,  and  a  destroyer.  The  torpedo  boats  wore  at  Palais  aod  were 
to  attaitk  the  B  squadron  in  order  to  facilitate  the  entrance  of  the  A 
stguadron,  which  had  the  cboi«%  of  two  entrances.  Whether  or  not 
the  A  squadron  was  prevented  from  entering  the  roads  is  not  known. 

The  Northern  8(iuadron  continued  to  exercise  at  sham  battles  and 
bombarding  forts  until  the  29th,  when  they  sailed  south  from  Brest, 
and  joined  the  Mediterranean  Squadron  on  July  2. 

THE  COMBINED  OPERATIONS. 

After  the  junction  of  the  two  sqiuulrons  the  fleet  started  norUi, 
divided  into  four  stiuadrons.  On  the  way  a  sham  battle  was  fought 
with  no  practical  results. 

On  July  8  the  fleet  anchored  in  the  Bay  of  Douardenez,  south  of 
Brest.  During  the  night  the  following  prc^ram  was  carried  out  A 
flci^t  was  supposed  to  anchor  in  daytime  off  a  hostile  coast,  the  torpedo 
boats  of  the  defending  force  knowing  its  position.  The  fleet  estab- 
lished II  line  of  outposts  to  seaward  and  used  its  search-lights  toward 
the  shore.  The  torpedo  boats  of  the  defense  attacked  the  fleet  during' 
the  night. 

The  first  and  second  attucks,  at  about  11:50  and  midnight,  were 
repulsed.  In  the  third  atta(.'.k.  at  about  1  a.  m.,  the  battleships  Jamri- 
gutbi-rry  and  C'harh'tiiiujiit:  were  torpedoed. 

The  next  daj'  the  fleet  got  under  way  and  anchored  that  evening  in 
the  Koads  of  Brest,  l^euving  Brest  on  the  10th  they  proceeded  lo 
C'herbourg  and  attacked  the  forts  that  guard  that  harbor.  After 
mut^h  cannonading  the  ships  entered  the  harbor  and  took  their  places 
for  the  grand  naval  review  that  was  to  terminate  the  maneuvers. 

THE   REVIEW. 

The  review  was  held  at  Cherbourg  on  July  19,  when  the  President 
reviewed  the  combined  fleet  of  43  vessels.     The  acoompanyiog  plan  of 
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That  eveninjf  at  S.15  a  torpedo  attack  was  made  by  the  defending 
flotilla  upon  the  attackin}^  fleet.  HeArch-lightM  were  used  and  much 
powder  wan  burnt,  the  attack  lasting  about  one  hour.  Ail  firing  had 
-cea»ed  by  9.3(1. 

The  next  morning  Hia  Maje.^ty  the  Emperor  held  an  audience  on 
board  the  Asama,  at  whi<'h  all  fli^  officers  and  captains  were  present  and 
were  oomplinientcd  by  the  Emperor  on  the  huccosh  of  the  maneuvers. 

The  Amiiiu  returiioji  to  Meiki  the  same  aftemoon,  where  His  Majewty 
disemlwirked  and  the  ships  of  the  Meveral  floefc*  proceeded  to  Koi>e  to 
take  up  theif  api)ointed  ^xwitions  for  the  grand  naval  review  to  be  held 
on  the  following  day. 
Tablr  I. — 7,1'irf  vf  till  tfii-giiing  iQtijiK  comrnxmimed  iithI  i«  Jnjianriw  titilrrt  during  the 
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his  ImnHjiortrtDn,  his  iiriinary  object  (■eintt.'itfoura;,  toi^cure  thelandiog.  The  bat- 
tliitliiiiethi-ii  kojitthe  pumuinitfierDian  fl^ctat  Imy  aiiil  iti  llie  i.'otirsuiif  ihv  iiix'ratinna 
HiKi-tt^k'd  in  <liBablin|;  Hevcrsl  cniiseni.  On  neAring  the  coast  of  Rugcn  the  "yell'>w" 
leailtT  <>nit-ni<l  an  attack  <tn  SaM<nitz,  to  Kci'iire  po»4e:«i'>ii  of  the  railway.  Meau- 
wliilc  tlie  KniiuT  Friedrich  ///and  the  Frillgof  in  attempting  to  jiruvent  thi-  Uniliiw 
of  tnxijiH  L-ntia^Hi  four  Hhi|M  of  tiie  nominal  value  of  the  A'ni*T  class.  The  FriOij-/ 
wa>>  WHiiJ  iliHablLii  and  th«  Kaitfr  Frlfilrich  liail  to  withdraw  so  far  dinableil  tliat  her 
HiHxil  WBMltiniUHl  to  5  knots  fi>r  the  next  five  hours  instead  of  the  maiiiuum  of  II 
Icnolx  which  was  lai<l  down  for  the  IslUeships.  This  Iiihh  iif  speed  passed  unii<>tif«d 
liy  the  "yidlow"  ahii)!',  however,  who  rej<Hned  their  ()wn  forces  without  atteniptinf 
to  (■aptnre  their  dinabled  advetwary.  The  triHtiifl  were  then  landed  without  oppei- 
tion.  It  wax  now  i«>  late  that  a  l>oni  ban  Intent  of  Swineniunde  was  hardily  piicMhk 
Till'  "yellow"  Hcet  tlierefiire  wei((hoiI  anchor  after  repairiDg  damages  and  reaiaine) 
all  night  under  Hteani  in  exiwctation  of  an  attai^k  which  did  not  take  place, 

l-jirly  th<>  following  niorniiig  the  "  yellow  "  fleet  attvanced  to  the  iKjnitiardnienl  in 
line  abreast.  C'hanicing  course  eiicht  ]Kiints  to  starboanl  l^efore  coming  within  raioF 
of  the  forts,  they  found  themBclvcB  attacked  from  the  nea  side  hy  the  (lerman  fl«t 
the  "yellow"  lewk-r,  htiwever,  tructing  t(i  his  sufierior  rtren^rth,  continneil  liisartart 
OTi  the  forts,  and  Kuec(<ede"l  in  putting  two  of  the  giml)oat8  out  <if  aetion.  Thereupa 
the  <)iliu,  with  even  Ichh  pmsjiect  of  success  than  the  Spaniards  at  Santiago,  made* 
desjiwring  effort  to  ew-ape  and  join  the  (.iemian  fleet  outside,  hut  was  naturally  (|uicklT 
put  out  of  action,  as  were  alwi  the  two  reiiiaining  ^inlxiata.  While  tlie  "  yellow' 
fleet,  farther  to  the  east,  was  engaging  the  fort«,  ah<econdatteiii|>tatcH«'a|ie  wasnuulr. 
this  tinie  by  a  turjieilo  IhihI,  which,  having  secured  il  goiKl  start,  successfully  shoHid 
its  heels  to  thejmreuer.  The  torts  were  now  left  to  fight  the  enemy  alone;  wluit  ih* 
ruiult  would  have  lieen  It  is  <Iiflic.tilt  to  say  in  the  ahsenct^  of  detailfil  information. 
The  aims  of  the  u)ieratici]|  having,  however,  been  attaine*!,  the  signal  for  the  cloeeof 
the  u[WTationH  was  giwn. 

As  in  the  previous  year,  the  final  ojHTatioiis  involvt^I  a  great  deal  of  "make- 
helievei"  tliere  is  thus  a  cerhun  lur  of  unreality  alxiut  them.  The  maximum  spevd 
for  liattleshiiM  was  exceedingly  low,  and  as  has  tieen  alreatly  8tate<i  large  cniisere 
were  conspicuous  by  their  aliHentte.  The  liennan  eominaniler  seems  to  have  made 
no  attempt  to  harai«~1he  enemy  with  his  torpe<lo  IsHits,  even  on  the  night  of  Seplem- 
Imt  V.i,  ami  notliing  seeuiH  to  have  lieen  done  ]>y  the  Ueniiau  cruisers  to  slop  the 
truDfiHtrts  when  they  liad  forced  the  jmsHage.  If  the  (ierman  fleet  was  so  strong,  m 
it  niuwt  have  l)eeii  by  liyjiotheFiis  as  to  Is- able  to  walj'h  liotli  sides  of  Bornholni,  il  is 
cleur  that  a  few  cruisers  might  welt  liave  iN'eii  kept  laick  for  this  purjioee.  Again, 
tli'i  "yellow"  fleet,  even  after  losing  two  shii*  to  thetierman  thre*orfour,can  not 
well  have  lieen  so  sujierior  as  to  lie  able  (o  risk  an  engagement  with  forts  and  Beet 
at  ont«.  The  unreal  element  in  the  oiiurationn  t'eems  on  the  whole  to  have  l)een  too 
prominent  for  any  les!>ons  of  great  value  to  l>e  <lmwn  from  them,  at  any  rate  by  those 
who  were  not  in  a  i^jsition  to  follow  the  strategy  from  inside. 


VII. 

TRANSPORTATION  OF  THi;  GERMAN  KXPEDITIONARY  FORCE 
TO  CHINA. 


By  imperinl  cabinet  order  dated  July  St,  1!)00,  Hih  Majesty  the 
Emperor  ordered  the  organization  of  an  expeditionary  force  to  be 
formed  of  volunteers  of  the  army  and  to  consist  of  8  >>attalionH  of 
infantry,  3  squadrons  of  cavalry,  4  Imtteries  of  field  artillery,  and  the 
necessary  special  arms,  auiiiiunition  columns,  and  ti-ains. 

On  .Tuly  17  and  18  the  staffs  and  commanding  officers  of  troops  were 
able  to  report  to  the  commander  in  chief  of  the  expeditionary  force 
that  the  organization  had  been  completed;  and  the  departure  of  the 
cxpe<litionary  force,  embarked  in  ten  steamers,  took  place  Iwtween 
July  27  and  August  4.  The  foroe  was  composed  as  follows:  500 
officer  and  superior  officials,  10,894  petty  officers  and  men,  558  guns 
and  vehicles,  594,335  cubic  feet  of  effecbi  and  military  stores. 

In  the  same  manner  a  recnforcement  ordered  ))y  imperial  (raltinet 
order  of  August  12,  liKIO,  consisting  of  2fi!)  officers  and  suiierioi-  offi- 
cials, 7,430  petty  officers  and  men,  3tl3  guns  and  vehicles,  495,526  cubic 
feet  of  effects  and  militarv  stores,  left  I)etwcen  August  31  and  Sep- 
t<?mber  7,  embarked  in  eight  steamers. 

The  transportation  of  such  large  nuiul»ers  of  tix>ops  across  the 
ocean  was  an  entirely  new  experience  for  Gennany,  There  were  no 
prejtarations  nor  pre»«dcnts;  everything  had  to  l)e  improvised.  It 
had  been  the  intention,  it  is  true,  during  the  iinperiul  maneuvers  in 
1900  to  forward  a  mixed  brigade  of  4  Imttalions,  1  stiuadi-on,  and 
I  Iwttery  from  Danzig  to  Swineiiiiindc,  and  to  this  end  a  dmft  of 
"Sea  Transport  Regulations"  was  Iwiiig  prepared.  The  sudden  out- 
break of  the  troubles  in  China  and  the  wholly  unforejicen  ncf^essity  of 
sending  at  once  a  large  military  force  to  that  country  put  an  end  to  all 
theoretic  deliberations  and  rendered  prompt  action  imperative. 

Both  the  army  and  the  navy  had  a  share  in  conducting  the  tmnspor- 
tation.  No  orders  were  issued  a<^curately  defining  the  jurisdiction  of 
either,  since  it  is  impossible  to  s(^parate  loilitary  interests  from  tech- 
nical naval  interests. 
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The  nxmt  iiiiporbtiit  ituitor  that  nrnkur^  it  possible  to  tnintipoTt  Ui^ 
iHxlics  of  trcKijis  promptly  aiul  comfortably  across  the  wea  ia  ao  efficient 
riiercbaiit  iiiiiririo,  and  in  this  respect  Germany  was  in  the  fortunate 
position  of  having  at  her  disposal  the  two  lar^^ost  steamship  companies 
in  the  world,  the  Nord  Dcutwchur  Lloyd  and  the  Hambui'tf-Aiiierican 
C<ini|>aiiy. 

In  con fei-e nil's  Instwecn  the  rcpreMentativcs  of  the  army,  the  iiavr, 
and  these  two  t-oini>anies,  the  principle?*  which  weii!  to  go\'eni  the  whok 
transport  were  laid  down,  and  the  measure-s  hereinafter  set  forth. 
Iiased  on  an  inspe<'tion  of  the  rcspei^tive  localities,  were  ^reed  upon. 

TransjH»rt  steamers  were  furnished  in  lu-cordance  with  the  provisions 
of  s^HH-ial  I'ontraets,  which,  taking  into  consideration  all  jHJssiblo  contin- 
licniles,  i-e{fuhit*"<l the obll^tioiis  to  be  a^isuuied  by  the  st^>amship  eom- 
]>iiiiirs  and  the  i-om{xsnsations  to-lw  paid  therefor  l>y  the  (jovcrnmcnL 

The  following  reiiiui-cuientw  were  made  as  to  the  e<iuipmeiit  of  the 
tmns)>ort.s: 

1.  In  the  way  of  quarters  the  companies  had  to  provide: 

((/}  For  each  officer  from  the  rank  of  field  officer  up,  anil  foi"  ea<-h 
official  of  corresponding  i^ank,  for  his  exclusive  use,  a  well-«p]>oin(ed 
Htaterooni,  furnished  with  a  large  l>ui'eau  that  could  be  locked  and  some 
contrivance  suitjiWe  to  be  used  as  a  writing  table. 

(b)  For  each  of  the  other  first-cal)in  passengers  likewise  a  weil- 
ap)K>inted  stitterooui,  as  far  as  practiiablc,  but,  if  necessary,  from  two 
to  four  p<>rsons  were  to  share  a  stateroom  furnished  and  ei|uipped 
accordingly. 

{(■)  For  second -caltin  passengers  staterooms  for  from  two  to  font 
persons  eai-h  and  a  iH)mmon  mess  room. 

('/)  For  steerage  pwsi'iigers  bunks  in  an  inclosiMi  sjiace  Ijetween 
decks  having  sufficient  light  and  good  ventilation. 

2.  The  staterooms  were  to  i^ontjiin  stationary  berths  for  all  the  occu- 
pant-i,  and,  tis  far  as  practii'»,ble,  a  washstand  and  a  camp  chair  for  each 
passenger.  The  l)edding  was  to  consist  of  a  mattress  filled  with  horse- 
hair or  sea  grass,  a  hoi-sehair  Irolster,  two  woolen  blankets,  with  linen 
or  cotton  covers,  and  a  sheet  and  pillowcase. 

3.  For  the  safe-keeping  of  valuables,  uniforms,  etc.,  each  cabin  pas- 
senger WHS  to  lie  ])rovided,  as  far  as  prai'ticabic,  with  locker  sihuo  that 
i-ould  be  kept  under  lock  and  key.  Valuables  and  money  could  be 
handed  for  safe-keeping  to  the  purser  or  the  captain  of  the  ship,  and 
the  compmies  were  to  l>e  resix>nsible  for  any  damage  or  loss  not 
oei-asioned  by  superior  foiie. 

4.  All  the  staterooms  and  living  ijuarters  of  the  cabin  and  stt^rage 
passengers  were  to  l)e  equipped  with  steam  heating  apparatus. 

5.  The  Itunks  in  the  steerage  were  to  be  numliei-ed  consecutively, 
beginning  forward.  P'or  ejw-h  two  bunks  two  or  three  clothes  hooks 
were  to  lie  provided,  either  secured  to  the  bunks  themselves  or,  near 
them,  to  the  sides  of  the  ship  or  the  bulkheads. 
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6.  All  Ininks  not  roqiiiivd  for  the  accommodation  of  the  men 
enilmrked  were  to  be  removed.  In  the  spm.'e  thus  {gained  tiililew  and 
benches  were  t<>  l)e  set  up.  In  addition  thereto  the  companies  were  to 
furnish  a  number  of  tallies  and  bene.hes  to  Im  set  up  on  deck.  Each  of 
the  tables  in  the  men's  qunrt*rs  was  to  Iw  marked  with  two  conseeutive 
numbers,  and  below  these  with  the  nimibers  of  the  men  aHui^cd  to 
the  tjilile,  a«  for  instanoe: 


Nos.  1  tn  12.  NoH.  13  t«  24. 

The  electric  lights  Ik-Iow  the  deck  were  to  Ite  provided  with  shades, 
9o  a.s  t«  pivvent  the  tiright  light  fi-om  shining  directly  in  the  face.n  of 
the  men  lying  in  the  bunks. 

7.  To  prevent  accidents  in  case  of  collision  a  sufficient  number  of 
broad  ladders  leading  from  the  living  quart^'rs  to  the  dwk  were  to  lje 
provided. 

8.  For  ewh  porthole  a  port  ventilator  was  to  l)e  furnished;  and  for 
the  hatches,  wind-sjiils,  as  follows: 

(ii)  In  the  lower  steerage,  for  each  room  of  7,06.S  cubi^^  feet  air  space 
or  less,  one  wind-sail;  for  ea<-h  i-oom  of  7,Oii3  to  14,126  cubic  feet,  two 
wind-sails:  and  for  i-ooms  of  over  14,12ti  cubic  feet,  three  wind-saib. 

{/>)  In  the  upper  st<'ei"^^,  for  each  room  of  ll),5!)4  <'ul>ic  feet  air 
space  or  less,  one  wind-sail,  and  for  roouLs  over  lll,5!*4  cubic  feet,  two 
wind-sails. 

The  ci'oss  sei'tion  of  the  wind-3ail'^  was  to  )k  at  least  3,2  square 
feet,  the  length  to  be  such  that  when  the  lower  edge  wai  al>out  1  yurd 
from  the  floor  of  the  room  in  question  the  upper  end  would  iiroject 
above  the  superstructures  on  deck. 

9.  Provisions  wei-e  to  be  made  for  the  erection  of  a  sufficient  numtwr 
of  gun  racks  in  spaces  not  o<-cupied  by  the  men.  The  gim  spaces  were 
to  be  numliered  consecutively,  lieginning  forwai-d.  In  order  to  facili- 
tate the  tinding  of  any  numlx^r,  the  numbers  comprised  in  each  group 
were  to  be  shown  above  the  rack,  as  foi'  instance:  Nos.  40  to  57, 

10.  For  the  officers'  Imggagc  and  men's  bags  clothes  I'ooms  wei-e  to  bo, 
provided,  subdivided,  if  pnuticiible,  into  coiripartmenbs,  allowing  ea<ih 
officer  35.3  cubic  feet  of  space  and  each  man  10.6  cubic  feet.  These 
rooms  wei-e  to  be  easily  aci^ssible  during  the  voyage. 

For  the  stoi'ing  of  stiddles  and  harness,  special  coniimrtments,  acces- 
siiJe  dunng  the  \oyage,  were  to  be  provided, 

11.  Foi'  kee(>ing  the  mess  gear  siil>stantial  shelves  with  raised  edges 
were  to  Ik*  secured  to  the  ship's  side.s  al»ove  the  me«s  ta>>les.  The 
mess  gear  for  the  pei-sonal  use  of  the  men,  including  plates,  spoons, 
and  forits,  was  to  Im!  furnished  by  the  companies, 

I'i,  The  comjHinies  were  to  furnish  sufficient  cleaning  ut^'usils  and 
material,  including  snap,  dish  towels,  vU: 
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13.  Eaoh  sfrtimor  wils  to  Iwve  t>iie  or  two  conipnrtmente  fitted  up  as 
oflict'H  that  cuuUI  l>«  Iock<>d. 

1-1.  Each  Ht4>ariic>r  won  to  have  hfMpiUil  appointments,  including  a 
Imtli  and  watcr-i'lowLs,  witha4VomTnodation  for  24- per  cent  of  the  total 
nmiilHT  of  nifii  (•iiil>arked. 

Thi'  hospitals  wure  to  be  s<i  located  an  to  admit  light  and  air  diret-tk 
and  to  1m>  i-cjiiipjx-d  with  good  beHtingappamtuK.  As  far  an  pnu-tifslile 
each  hospital  wan  to  Iw  furninhed  with  Huitable  seats  and  a  table  for 
ptiticiiti  not  <-ontined  to  their  Itedt*. 

The  linen  rei|uire<l  for  the  hospital  wa»,  upon  the  reque;t«t  of  the 
piiysiciitn.  to  l>e  fitrinshed  fi-ee  of  charge  from  the  whip's  storew, 

15.  Sjx'cial  (-are  wa-s  to  l>e  devoted  by  the  conipanie»  to  the  perfect- 
ing (if  the  Krc-extinguishing  apparatus.  Adequate  proviMioiis  were  to 
}h'  made  for  lifc-ttaving  purpos&4,  and  a  sufficient  numbei*  of  ItcaK 
life-buoys,  including  one  night  life-buoy  and  material  for  <-onstruct- 
ing  rafts,  were  tt>  l>o  curried  on  l>oard.  The  companies  were  to  furnish 
lifc-l»>lts  for  all  on  Inmi-d. 

Hi.  The  coinimnii's  were  to  e(|ni|)  each  steAmor  with  a  fiteam  launch. 
tlie  U/„i,.  with  two. 

IT.  The  open  space  on  deck  wa«  to  be  proteot«i  by  high  awnings, 
and  was  not  to  1h',  i>listructe*I  bv  the  fiti>rage  of  provisionH  or  anything 
else. 

If  pnwti<-ablo,  all  Iwats  were  to  l>e  carried  outl>oard,  and  the  boiler 
r(K)tiLs  were  to  have,  M<MTens  on  the  sides  to  protect  the  passengers  from 
the  itscaping  h^tit. 

IK.  For  drying  clothes  a  sufficient  numlier  of  clotheslines  was  to  lie 
furnished  tin;  men. 

l!l.  A  sufficient  numln^r  of  water-closets  was  to  l»e  furnished  and 
the  daily  flushing  and  disinfe<-tioii  of  the  .same  provided  for. 

yd.  One  or  two  lett^T  l>oxes  weiv  to  t>e.  furni.shed  for  ejwh  flbip. 

'Ji.  On  eju'h  ship  three  suitable  eom|>artmcnt^  for  use  as  cells  for 
prisoners  wens  to  Iks  provided,  «e[)arated  from  the  living  quarters  of 
the  men. 

In  addition  to  the  foregoing,  the  contracts  contained  minute  pro- 
visions i-elative  to  the  food  supply  on  boivi-d,  including  the  prices  of 
special  articles  of  food  and  drink,  the  tare  of  the  sick,  the  transporta- 
tion of  effects,  the  time  of  readiness  of  steamer,  stay  in  port  of  disem- 
barkatiim,  etc.  Of  these  agreements  we  shall  only  mention  that  the 
peojile  to  he  tniiisiKu-ted  bore  to  the  officers  of  the  ship  merely  the 
relation  of  jMissengtu-s;  tliat  the  wmmander  of  the  expeditionary  force 
was  enii<owered  to  retain  the  ship,  even  after  the  disembarkation  of 
the  troops  and  effects,  iks  long  as  the  military  conditions  required;  that 
each  steamer  had  to  cnrry  provisions  for  one  hundred  and  fifty  day.s, 
and  flint  iiiiything  left  over  after  the  disemltarkation  was  at  the  dis- 
posjil   of   the  tield-i^ommissary   department.     The    safe  -stowage   by 
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exj>GriencGd  sU>v»Miorc.s  of  all  articles  to  be  shipped,  devolved  at  the 
port  of  departure  u)>oii  the  steaiiiKhip  eoinpanios,  while  at  the  {K>rt  of 
disembarkation  the  uoiiipunics  only  had  to  lend  Huch  a^iHistauce  at  usu- 
ally fall:^  to  the  share  of  the  steamer  crew  in  uiiloa<lin}^. 

On  July  13,  IDOO,  the  ministry  of  war  issued  regulations  to  govern 
the  departure  bf  the  East  Asiatic  expeditionaiy  foixre,  of  whi<ih  we 
mention  the  most  imiK»rtont  ones,  rh  follows: 

1.  Bremerhaven  was  designated  as  the  port  of  dcpailui-c,  as  it  was 
deemed  expedient,  in  tke  interest  of  uniformity  in  the  embarkation, 
to  have  all  the  ti-oop  transports  sail  from  one  German  jwrt.  The  only 
poi-ts  considered  in  this  connection  were  Bremerhaven  and  Hamburg, 
being  the  headquarters  of  the  two  great  steamship  companies  which, 
with  their  personnel  and  appliances,  were  to  arrange,  equip,  and  load 
the  steamei-s. 

As  compared  to  Hamburg,  with  itii  enormous  ti'affic  and  extensive 
works,  Bremerhaven  offered  much  easier  conditions  for  the  embarka- 
tion of  the  troops.  The  liarlior,  completely  inclosed  and  not  very 
large,  facilitated  organization  and  supervision.  A  clear  and  simple 
network  of  ntilroads  rendered  it  possible  to  convey  the  troops  and 
stores  promptly  and  safely  to  any  wharf,  and  interruptions  of  work 
from  large  crowds  was  Ie.t«  to  be  feared  than  at  Hamburg. 

Against  the  choice  of  Biemerhaven  as  the  sole  port  of  embarkation 
was  the  circumstance  that  the  working  force  of  the  Hamburg -American 
company  could  not  be  utilized  to  the  full  extent,  as  it  was  not  consid- 
ered practicable,  in  view  of  prevailing  labor  conditions,  to  send  the 
necessary  force  of  stevedores  with  the  ships,  which  were  to  arrive  at 
Bremerhaven  on  ceibiin  days  fully  equipped  and  furnished  in  accord- 
ance with  the  terms  of  the  contracts.  The  Lloyd,  however,  declai-ed 
itself  ready,  with  its  own  force,  to  take  chai^  of  the  loading  of  the 
Hamburg  steauiers  also. 

2.  For  the  einltarkation  proper,  the  following  insulations  were 
issued: 

(rt)  All  the  staffs,  troops,  etc.,  vehicles,  ammunition,  and  all  .such 
effects  as  the  troops  brought  directly  with  them,  such  as  officers'  Im^- 
gf^e,  men's  Imgs,  et<>.,  were  to  be  conveyed  by  mil  to  Bremerhaven. 

(S)  All  other  mtlibiry  supplies,  to  be  shipped  as  piece  goods,  were 
to  be  forwarded  to  the  Weser  Station,  in  Bremen.  Thence  they 
were  to  be  taken  on  lighters  down  the  Weser  to  Bremerhaven  and 
plaied  alongside  the  tnmsports.  This  extremely  important  provision 
was  made  in  ac<'ordance  with  a  request  of  the  Lloyd,  which  deemed 
the  simultaneous  loading  of  the  steamers  from  the  wharf  and  from 
lighters  absolutely  necessary  in  order  to  finish  the  loading  of  the  trans- 
ports within  the  short  time  available.  Thanks  to  tliis  measure,  the 
stowing  of  the  cargo  could  Ims  adapted  to  the  methods  pnu^ticod  in 
ordinary  traffic,  and  it  became  jtossible  to  utilize  the  resources  which 


Bremen  nffords  in  tho  way  of  workmen  and  nhed^  for  nu^;azinp  pur- 
poses, of  which  thero  in  a  scarcity  in  Brenierhavcn.  Moreover,  for 
the  loading  itjself,  the  hointing  apparatuH  of  the  steamer  and  that  of  the 
wharf  c<juld  be  operated  simultaneously,  and  advantage  could  thus  be 
taken  of  the  ease  with  which  loading  is  effected  from  lighters  as  oom- 
pared  with  loading  from  a  wharf,  where  each  parcel  must  tirst  be 
unloaded  from  the  railway  ears  and  put  dpwn  on  the  wharf. 

As  to  the  stowing  of  the  cargo,  two  principles  had  lieen  laid  down 
by  the  militar)'  authoritie-n  and  were  embodied  in  the  regulations. 

In  thctirstplace,  all  that  part  of  the  equipment  of  each  body  of  troops 
which  would  l)c  immediately  required  after  the  disembarkation — that 
ia  to  Muy,  their  weapons,  ammunition,  clothing,  stores,  vehicles,  etc.— 
was  to  l>e  loaded  on  the  same  steamer  with  the  body  to  which  it 
belonged.  Each  ship  was  also  to  carry  an  extra  supply  of  atumuni- 
tion  and  provisions  sufficient  to  last  for  some  time  after  disembarkt- 
tion;  HO  that,  if  itnhould  unexpectedly  happen  that  but  one  steamer  ww 
unloaded,  the  ti-oops  would  Iw  supplied  with  evei-jthing  nec«saarr. 
The  other  requirement  was  that  the  cargo  should  l>e  stowed  on  board 
ea<'h  ship,  as  far  n.-^  practicnble,  "in  a  warlike  manner,"  that  is  to  say, 
so  that  the  reserve  stores  were  stowed  in  the  lower  parts  of  the  ship, 
and  the  other  supplies  above  them  in  the  order  in  which  they  would 
be  requiri'd  l)y  the  troops,  those  articles  which  would  be  immediately 
needed  Ixting  nearest  the  top,  where  they  were  easily  accessible. 
Besides,  articles  l>etonging  together,  such  as  vehicles  and  their  contentd, 
were  to  i-cmuin  t<^ethcr,  and  the  whole  cargo  of  the  ship  was  to  he 
divided  in  accordance  with  the  division  of  the  troops. 

The  compliance  with  the  latter  principle — "the  warlike  loading"  of 
ea<h  steanicr- — was  reiidt-red  very  difficult,  not  to  say  impossible,  hy 
the  sejMiration  of  the  pie4-e  goods  from  the  remainder  of  the  military' 
stores  l)efore  tlic  emlfurkation.  Then'fore.  the  military  administration 
was  willing  to  consent  to  the  hulk  freight — that  is  to  say,  the  military 
supi)liew  and  stores  not  belonging  to  any  particular  division  of  troops, 
such  as  reserve  provisi(ms  and  the  like— l>eing  conveyed  to  Bremen, 
but  not  the  effects  and  stores  l)clonging  directly  to  the  troops,  includ- 
ing, for  instance,  the  contents  of  the  vehicles  whi<ih  ha<l  l)een  packed 
for  .SI -a  transpoi-tjition. 

This  met  with  the  objection  that  the  endeavor  must  be  to  stow 
the  bulk  freight  tii-st  in  the  lower  com|)artmentM.  and  that  the  whole 
measure  would  Ik>  of  advantage  only  if  it  comprised  the  greater  part 
of  the  piece  gooils  of  the  troojw;  that  the  ideal  of  '"warlike  atows^" 
could,  in  any  event,  )>e  attained  only  to  a  very  small  degree,  and  then 
only  if  the  be.st  utilization  of  the  space  were  renounced  and  a  great 
deal  of  time  were  availal)le  foi-  careful,  systematic  stowing;  that  after 
the  unloading  of  the  <-argo  at  the  port  of  ilisembarkation,  the  goods 
would  have  to  l>e  assorted  asliore  anyway,  so  tliat  the  warlike  stowage  of 
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the  cargo  was  of  but  questionahle  practical  value,  which  was  far  out- 
weighed hy  the  above-mentioned  advantj^es  whi<rh  would  arise  from 
conveying  all  piece  goods  on  lighters  fromltrenien  to  Bretnorhaven. 

These  grounds  were  deemed  conclusive.  But  in  order  to  make  sure 
that  the  troops  would  have  their  most  imixirtant  effects  and  stores 
close  at  hand  during  the  transportation  and  after  the  disembarkation, 
it  was  ordered  that  a  portion  of  them,  such  as  officers'  baggage,  men's 
bags,  et<!..  was  not  to  l>e  sent  to  Bremerhaven  until  after  the  stowing 
of  the  cargo,  arriving  there  t'other  with  the  troops,  and  that  other 
articles,  such  as  emergency  rations,  a  portion  of  the  ammunition, 
medicine  chests,  and  hospital  wagons— the  only  vehicles  which  were 
stowed  with  their  contents — should  be  kept  separate  in  ewsily  accessi- 
ble, places. 

3.  In  order  to  facilitate  assorting  during  the  loading  and  unloading, 
all  the  effects  and  militaiy  stores  Iwlonging  to  ii  Injdy  of  troops  were 
to  be  marked  with  the  numbei'  of  that  l>ody  and  the  name  of  the 
steamer  on  which,  according  to  the  schedule  of  embarkation,  the  )>ody 
in  question  was  to  Iw  transpoi-tcd.  In  the  case  of  articles  packed  in 
boxes,  etc.,  the  contents  wei-e  to  lie  marked  on  the  outside. 

4.  At  Bremen  and  Bremerha\-en  coUcctint^  stations  wei-e  established 
whore  all  the  articles  ari'iving  by  i-ail  werc  assorted  and  made  ready 
for  shipment.  Kach  of  these  stations  was  under  the  command  of  a 
station  master,  assisted  by  an  adequate  force  of  officers,  officials,  and 
workmen. 

The  collecting  station  in  Bremen  (-omprised  the  office  of  the  station 
master,  a  collecting  magazine,  a  clothing  depot,  and  a  freight  depot. 
Attached  to  it  was  the  headquarters  for  the  reception  of  free  gifts  to 
the  soldiei's,  organized  by  the  inspector-general  of  the  volunteer  hos- 
pital corps.  The  collecting  station  at  Bremerhaven  comprised  the 
office  of  the  station  master,  an  ammunition  depot,  and  a  freight  depot. 
These  different  department-^  had  the  same  duties  to  fulfill  that  would 
devolve  on  them  in  ca.se  of  mobilization,  taking  into  lu-count  the  spe- 
cial conditions  of  the  ca.se. 

For  regulating  the  embarkation  of  the  troops  there  was  oi^nized 
at  Bremerhaven  a  Iward  of  embarkation,  upon  the  senior  offi<-er  of 
which  wiw  incuml>ent  the  chief  conduct  of  the  whole  embarkation. 

5.  It  was  to  be  expected  that  effe-<'ts  and  military  stores  of  every 
kind  would  pour  into  the  collecting  stations  in  enormous  quantities. 
It  was  therefore  deemed  expedient,  in  the  interests  of  the  railways 
and  collecting  stations,  to  regulate  the  arrival.  This  was  systema- 
tized in  such  manner  that  each  office  which  had  charge  of  preparing 
military  stoi-es  reported  the  readiness  of  a  shipment  by  railway  trans- 
port notice  on  Form  VII  of  the  Military  Transpoi't  Regulations 
direc'tly  to  the  railway  division  of  the  general  staff.  The  latter,  by 
referring  to  the  sirhedule  of  shipment,  made  some  ai-rangement  for 
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tho,  trannportation  of  the  ntarcn  referred  to — for  instanoc.  hy  smply 
orderin^r  thi>  shipment  of  Uic  Kame  by  freight.  This  method  va^f 
employed  in  i-onnecdoii  with  the  recnforcement  of  troops  which  left 
Bn^mcrhHven  between  August  31  and  Septeml>er  7,  and  also  in  con- 
nei-tion  with  the  additional  rtupplie^t  shipped  from  Hamburg.  Thi> 
prevented  an  undue  accumulation  of  stores,  since  they  arrived  a- 
needed.  At  the  first  transport  of  troops,  for  special  reasoD8,  the  di^ 
cussion  of  which  is  outride  of  tho  scope  of  this  article,  the  decision  a~ 
to  the  mode  of  railway  transportation  had  to  he  left  with  the  office  al 
the.  point  of  departure. 

The  distribution  of  the  troops  was  based  on  the  annexed  "'  Schedule 
for  the  cnilmrkation  of  the  Eawt  Asiatic  expeditionary  force,"  which, 
with  slight  changes,  was  applied  also  to  the  second  expedition.  TTie 
num)>er  of  steamers  required  for  the  transportation  was  determined 
from  the  total  nnni)>crof  tirst,  second,  and  third  class  passengers  to  be 
eiii)>arked.  In  view  of  the  long  voyage  through  the  Tropica — the  hard- 
ships and  fatigues  of  which  were  an  entirely  new  experience  for  our 
soldiers— ami  of  the  necessity  of  the  expeditionary  force  reaching  its 
destination  in  the  \tost  possible  physical  condition,  only  75  per  cent  of 
the  normal  niimlM>r  of  passengers  were  quartered  in  the  steerage;^. 
whi<-h  proved  a  very  wise  measure.* 

The  distribution  of  the  troops  was  attended  with  great  difficulties, 
as  it  was  imj>erutivG  that  tho  different  units  of  troops,  with  all  their 
personnel  and  niat^^ricl,  should  remain  together,  while  the  steamerv 
were,  of  course,  not  built  with  a  view  to  such  a  requirement.  One 
steamer,  for  instance,  had  room  for  many  troops,  but  had  limited  cabin 
ai'coniinodatious;  another,  in  a^^'.cordant^e  with  the  usual  demands  on 
her,  had  a  surplus  of  the  latter,  but  did  not  have  enough  steerage 
room;  and  again,  a  large  freight  steainer  could  accommodate  com|Mr- 
ati\-ely  few  passengers. 

It  is  not  to  1)0  understood  fnnii  the  alwve  that  the  steamship  com- 
puiiii's  furuishMl  steamei-s  that  were  inferior  or  not  .suitable  for  the 
tnins[>ortntion  of  troops.  On  the  contmry.  the  ships  were  excellent 
in  thcmst^lves  -l>etter,  pix>iably,  than  had  ever  been  employed  for 
such  purposes.  Hut,  owing  to  the  fact  that  the  ships  were  required 
innnc<liately  and  in  such  laigc  numbers,  careful  examination  and  selec- 
tion were  impossible.  Those  steamers  had  to  be  taken  which  hap- 
pened to  Iw!  at  home  or  on  their  way  there,  and  which  the  compaDie< 
i-ould  Ix'st  s[mre  from  the  i-egulur  traffic.  The  natural  result  was  that 
extei>sivc  changes  had  to  be  made;  cabins,  stairs,  and  refrigen^ing 
rooms  had  to  te  built;  skyiighti  and  air-porta  had  to  be  cut,  electric 

'  .As  fur  as  known,  irtlier  iiationH  have  utilized  the  normal  c«i«ctty  of  tninsporls  lo 
the  full  i^xteiit.  In  (he  S|ianiHh-Aniericnn  war  the  trans|K)rts  taktog  the  S)ani)di 
trini|w  til  aiui  from  (^iba  were  uvitii  rrowilitl  to  25  \kt  rent  above  their  uomuJ  [•* 

eengtir  caiwcitieB. 
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wires  laid,  steam-heating  apparstut:i  installed,  etc.,  .10  that  the  demands 
upon  the  i-ompanies'  working  forces  wore  very  gi-oat.  This  exijeri- 
ment  has  demonstrated,  however,  that  by  such  moditications  any  good 
steamer  can  be  transformed  into  a  serviceable  troop  tntnsport. 

In  working  out  the  schedule  of  embarkation  two  contingencies  had 
to  be  considered:  Either  the  Chinese  fleet  had  to  lie  taken  into 
account,  in  which  ca.se  it  was  best  for  the  transports  to  concentrate  at 
Singapore,  for  instance,  and  pro<;eed  thence  through  Chinc-se  wiitera 
under  the  pi-otection  of  German  warships;  or,  precluding  the  possi- 
bility of  danger  from  the  hostile  fleet,  each  transport  could  proceed 
on  ita  voyage  independently.  In  the  formei-  case  it  was  expedient  to 
have  the  slowest  ships  sail  tirst,  so  as  to  assemble  the  transjwrt  fleet 
as  early  as  possible  at  the  port  of  rendezvous.  In  the  latter  case  it  was 
i>e8t  to  have  the  fastest  ships  sail  tiret,  in  order  to  reinfon-c,  as  soon  as 
possible,  our  inadeciuate  fighting  forces  in  East  Asia  and  to  gain  time 
for  the  tedious  disemlmrkation  at  the  port  of  destination. 

As  the  situation  of  war,  and  especially  the  lUKiuestionahlc  stiperiority 
of  the  allied  fleet:^  in  East  Asia,  rendered  any  interference  with  the 
movements  of  our  transport  improlable,  three  fa^t  stejimers  wore 
made  the  first  gi'oiip  that  sailed  July  27,  and  which,  hastening  ahead  of 
the  other  ships,  formed  a  vanguai-d,  so  to  speak.  To  this  end,  th<!  fol- 
lowing )>odics  of  ti*oops  were  aasignod  to  the  first  group: 

Staff  of  the  first  infantry  brigade. 

First  regiment  of  infantry. 

Staff  and  two  squadrons  of  regiment  of  cavalry.  (As  the  hoi-ses  had 
been  ordered  from  America  and  Australia  and  were  to  reach  their  des- 
tination, in  [Mirt  at  least,  iH'foi'e  the  troop  tiimsports,  the  early  dejmr* 
ture  of  these  si|uadrons  wiis  especially  desini>il('.  I>ctails  to  establish 
a  depot  for  horses  had  I>een  sent  on  ahead.) 

Second  division  of  regiment  of  field  artillery. 

One  laittery  of  heavy  field  howitzei-s.  (The  early  ai-rival  of  these 
proved  valuable  in  the  storming  of  the  Peitang  forts.) 

Telegraph  division. 

Field  hospitals  Nos.  1  to  4. 

In  the  first  group  were  also  included  the  "Etappenkomniandeur" 
(officer  who  has  charge  of  everything  c^onnecU'd  with  the  supply  trains 
and  supply  lines)  and  all  the  texihninil  troops,  who  were  cmliarked  on 
the  fastest  steanici'.  so  as  to  enable  them  to  assist  the  navy  in  the  work 
of  disembarkation  and  U.)  lend  their  aid  in  the  preimmtions  on  shore, 
which  were  Ixsing  carried  on  by  an  earlier  detjichment,  cxmsistingof 
21  officers,  surgeons,  and  superior  officials,  and  lit)  men,  who  hod 
sailed  from  (lenoa  on  July  H  on  a  German  mail  steamer. 

The  headquarters  of  the  exjicditionary  force,  whose  early  arrival  on 
the  st^ene  of  action  was  vciy  desirable,  was  not  able,  for  good  reasons, 
Ut  sail  until  August  2  with  the  third  group.     Itut  arningements  liad 
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bcftn  mitde  for  the  Rh/^n,  a  13-knot  steamer,  to  nvike  tho  voyage  in 
th«  shortest  ponsihle  time,  avoiding  nil  delays  not  aI>solut<"ly  neoeswajy. 

Of  the  bureaus  called  into  being  for  immediate  cooperation  in  the 
embarkation,  the  c-olleeting  station  at  Bremen  y/slh  the  bvnt  to  be^in 
active  work,  namely,  on  July  12.  It  in  not  the  intention  to  speak  in 
detail  of  iti4  organization,  but  merely  to  give  an  idea,  in  a  few  words,  of 
itn  ta^ks  a.-j  far  as  they  were  directly  connetited  with  the  emI)arkation. 

Ill  the  Jii-st  pWe.  all  piece  goods  received  had  to  be  assorted  and 
examined  an  to  the  packing  and  labeling.  Articles  improperly  pack<?d 
bvl  to  l>e  i-cpacked,  and  incorrect  labels  corrected. 

Ne.xt,  the  goods  had  to  be  transferred  to  the  liffhters  assigned  to  the 
different  wteamers  (in  which  connection  the  military  i)riHciple.s  hereto- 
fore mentioned  had  to  be  oitaerved),  and  had  then  to  Ix;  shipped  to 
Bremerhaven  on  s<;hcdule  time. 

An  idea  will  be  gained  of  the  amount  of  work  that  had  to  be  d(Hie 
when  it  is  stated  that  l>otween  the  12th  and  the  .Wth  of  July  6,2:^).-lti3 
pounds  of  freight  intended  for  the  expeditionary  force  were  received 
at  the  We^er  station  on  1,418  cars,  and  were  disposed  of. 

In  a  similar  manner  the  office  of  the  station  ma^^ter  at  Bremerhaven 
had  to  receive  the  vehicles,  ammunition,  etc.,  arriving  there,  and  con- 
vey them  in  the  prescril»ed  manner  to  the  wharves  alongside  the  trans- 
j>orts.  The  disposition  of  the  freight  was  rendered  difficult  by  (be 
fact  that  the  available  space  had,  under  all  circumstances,  to  be  utilized 
to  it.s  fiiU  capacity  in  order  to  make  it  possible  to  store  all  the  war 
supplies.  It  was,  therefore,  necessary  to  stow  at  once  as  much  bulk 
freight  as  {H>.ssi)>le  in  the  hold  of  the  ship,  leaving  just  enough  space 
to  stow  the  vehicles,  effects,  ett;.,  belonging  to  the  different  l)odies  of 
troops  and  marked  with  the  name  of  the  respt^ctive  ship.  To  deter- 
mine, even  approximately,  the  amount  of  space  to  he  reser\'i'(l  for  this 
purpose  in  each  instamn^  was  inipossilile,  as  the  soldiers  themselves  had 
many  articles  bi-ought  on  board,  such  as  mess  and  canteen  stores  and 
the  like.  As  soon  as  it  was  ascertained,  after  stowing  all  the  effects 
and  stores  of  the  troops,  that  there  would  l)e  space  left,  it  had  to  be 
filled  with  bulk  freight,  which  it  would  have  been  ,so  desirable  to  have 
had  at  the  bottom.  But  in  spite  of  all  precjiutions  almut  3fi.314  ciiliic 
feet  of  Mwerve  provisions  were  left  behind  when  the  first  group  of 
transiKjrts  started. 

As  far  as  possilde  the  effcctiS  and  stores  of  the  ti-oops  were  <'onveyed 
alongside  the  steamers  separated  according  to  the  division  of  troops, 
so  that  they  could  Ire  taken  on  Iward  in  the  desired  onlei'.  But  in 
some  cases  this  measure  was  of  no  avail — as,  for  instance,  when  the 
cargo  of  I.  lighter  could  not  all  tie  stowed  in  the  same  compartment 
and  part  of  it  had  to  be  stowed  in  another.  The  nautical  re(|uireinents. 
which  demanded,  among  other  things,  thnt  heavy  articles  should  be 
stowiKi  as  low  down  a.s  possible  in  the  ship  imd  that  vehicles  be  closely 
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pack»l  to  secure  thpm  for  sea,  for  which  purpohte  boxra  of  provision 
were  capecially  adapttnl,  were  frequently  in  conflict  with  military 
demands. 

The  whole  work  was  rendered  more  difficult  by  the  niiny  weather 
prevailing  and  through  the  circumstance  that  most  of  the  stcanicrtj 
arrived  at  Brnmerhaven  Itchind  time.  The  original  intention  had  l>con 
to  send  off  the  first  detai^hment  on  August  1,  and  the  steamship  <'om- 
panics  had  made  their  arrangementH  accordingly.  When  the  date  of 
departure  was  changed  to  July  27,  it  was  not  possible  to  withdraw  the 
ships  from  their  M^hedule  trips  early  enough  and  the  time  thus  lout 
had  to  1)6  made  up  by  the  most  arduous  woi'k,  without  interruptions  of 
any  kind.  For  some  of  the  steamers  there  remained  but  two  days  in 
which  to  unload  their  regular  cargo,  equip  the  ship  as  a  tninsix>rt,  uiid 
rcli>ad.  Nevertheless  it  was  possible  for  the  steamers,  with  one  excep- 
tion, to  start  promptly  on  schedule  time,  and  the  Lloyd,  which  in 
addition  had  to  keep  up  its  regular  ti-atEc.  deserves  the  highest  com- 
mendation for  the  performance. 

The  dispositions  for  the  accommodation  of  the  troops  on  the  diffci-ent 
steamers  necessitated  extensive  alterations  which  the  steamship  compa- 
nies had  to  make,  as  may  be  seen  from  the  various  re<|uircments  l>efore 
mentioned.  The  steamers  had  to  l>e  utilized  after  the  manner  of  bar- 
racks and  the  necessary  preparations  made  accordingly.  To  this  end 
sevei-al  officci's  of  the  great  general  staff  and  a  numl>er  of  men  were 
assigned  as  "  Quartiermacher ''  (director  of  quarters),  so  to  speak,  to 
the  embarkation  Ijoard.  All  first  and  sw^nd  class  staterooms  \vere 
assigned  to  officers  according  to  rank  and  seniority,  and  labels  with  the 
names  of  the  occupants  were  placed  on  the  doors.  All  rooms  used  for 
special  purposes,  as  storerooms,  for  instance,  for  officers'  baggage  and 
men's  bags,  or  as  water-closets,  offices,  cells,  etc.,  were  marked  accord- 
ingly, and  the  steerages  were  subdivided,  as  far  as  possible,  coire- 
spondirig  with  the  military  divisions.  Signs  on  the  decks  and  sljiirwaya 
indicated  to  the  troops  the  way  t«  their  quarters. 

'Vhe  omlmrkation  of  the  troops,  under  the  superv'ision  of  the  rc.six!c- 
tive  general  -staff  officers,  was  effected  as  follows:  Immediately  upon 
the  arrival  of  a  tiwn,  which  stopped  in  the  immediate  vicinity  of  the 
respective  transport  steaiuer,  the  troops  were  formcxl  in  front  of  the 
railway  cais  and  mustered.  The  officers  were  given  short  instructions 
and  taken  to  their  staterooms.  The  general  staff  officers,  with  the 
assistance  of  the  sergeants  and  petty  officers  of  the  embarkation  Intard, 
gave  each  of  the  soldiers  quartered  between  decks  a  number  which 
corresponded  to  one  of  the  numbers  with  which  the  bunks,  gim  mcks, 
and  mess  tables  had  been  marked. 

The  soldiers  were  then  marched  alxmrd  in  squads,  and  temporarily 
put  their  baggage  in  the  Jnuiks  and  their  guns  in  the  gun  nicks.  In 
the  meantime,  the  officei-s'  baggage  and  men's  l>ags,  as  well  as  all  war 
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supplies  which  tho  trwiiw  had  bnmght  with  them,  wore  unloaded  from 
the  ciirn  liy  tho  tmvul  diviHion  chargetl  with  that  work,  and  placed  on 
the  wbarvcH  in  thu  preH<^ril>cd  order.  Ea4.-h  man  had  then  to  tind  \m 
ha^r  and  carry  it  atx>ard.  The  officent  looked  after  their  bi^g^e  and 
had  it  <-iirried  aboard  and  put  away  in  their  -staterooms  or  ba^age 
rooms,  as  the  ease  mi^ht  he.  Finally,  the  remaining  effects  and  stores 
were  sU>wed,  On  an  averse,  the  eml>arkation  of  a  battalion  toot 
from  one  to  one  and  one-half  hours. 

Prepa  nit  ions  for  tho  routine  duties  on  boanl  during  the  voya^^'  were 
confined  iintinly  to  the  apiKiintment  of  a  transjxjrt  leader  (TranKjwrt- 
fuhrer)  for  each  ship.  He  was  given  charge  of  all  the  printed  re^U- 
tioiw  i-eiiuiitnl  f<ir  the  voyage,  sui':h  as  the  Naval  Sanitary  Regulations; 
Ix'j^ides  whicli  some  information,  calculated  to  facilitate  his  duties, 
was  given  hinl  in  writing,  siu-h  as  suggestions  as  to  the  daily  routine, 
hints  as  to  thi^  organi7^tion  of  police  details,  special  instructions  con- 
eeniirig  hygiene  in  the  tropics,  repoi-ts  to  l>e  made  in  foreign  voud- 
tries,  i-egulations  concealing  the  dispatch  of  mail,  ct*.'. 

Such  hints  wens  the  nion;  necessary  as  it  had  not  l»con  found  ])rac- 
ticahle  to  assign  a  naval  offii-cr  to  eaeh  steamur.  Only  the  »taff  of  tiie 
comniander  in  chief  of  the  expeditionary  force  had  a  naval  lieutenant 
at  itM  disiKtsal. 

Some  of  the  ships  curried  from  1  to  6  hoi-ses.  In  all,  30  horse* 
were  embarked  f()r  the  purpose  of  testing,  for  the  first  time,  whether 
they  could  stand  such  a  long  voyage  through  the  tropi<-ti.  As  far  &« 
known,  all  the  hoi'sos  arrived  in  good  condition.  But  this  should  not 
lead  to  the  conchision  that  the  transportation  of  horses  <>»  a  large  scale 
for  mounted  troops  is  pnwticalile. 

It  may  safely  1)0  jussiM'ted  that  the  measures  taken  for  the  transpor- 
tation of  the  expeditionary  force  pnived  efficient.  It  is  especially 
gnitifying  to  note  that  <luring  the  whole  voyage,  covering  forty -eight 
days,  passing  through  the  tropics  in  the  hottest  season  of  the  year, 
the  strttc  of  health  of  the  soldiers  was  excellent.  The  following  are 
tho  only  losses  to  lie  deplored:  Two  men,  of  sunstroke  (one  of  tbetic 
belonged  to  the  army  staff  'outtiido  of  tho  troop  transport  proper,  on 
board  the  mail  steamer  ■S'ii-Zi/kii);  I  man.  of  peritonitis;  1  man  of 
inllunnnation  of  the  bruin;  1  man  had  his  skull  crushed  by  a  falHog 
wire  cable;  'J  men  were  drowned. 

All  of  tho  troop  tnmsports  arrived  at  Tnku  on  s«-hedule  time,  with- 
out any  accident-*,  with  the  oxcei>tion  of  the  steamer  Stnufsburt/,  which 
was  delayed  eleven  days  owing  to  insigtiiiicant  injuries. 
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vm. 

NAVAL  ESTIMATES  OF  FOREIGN'  POWERS  FOR  THE  FISCAL 
YEAR  OF  1901-190Z 


By  Lieuteiiiuut  Oslo  S.  Knepper,  Uiiited  States  Navy, 
tHaf  Intelligence  Officer. 


The  following  estimates  fur  the  prindpul  powers  were  taken  from  the 
official  budgets,  as  passed  by  the  vaiious  law-making  bodies,  and  are, 
therefore,  correct.  For  the  minor  powers  the  data  were  taken  from 
press  reports,  but  may  bo  relied  upon  as  being  fairly  at-cunite. 

ENGLAND. 

The  total  na;vy  estimates  for  the  fiscal  year  ending  March  31,  1902, 
amount  to  £31.!HJ4,973.  From  this  must  be  subtracted  appropriations 
in  aid  amounting  to  £1,0S9,4T3,  which  leaves  the  total  appropriation 
£30,875,500  (*U9,755,tt:30.75),  a  net  increase  over  last  year  of 
£2,083,6(X)  (¥10,139, 839. 40). 

The  manning  vote  shows  an  increase  of  .£233,000. 

The  shipbuilding  vote  shows  an  increase  of  £1,274,900. 

The  armaments  vote  is  increased  by  £161,800. 

The  works  vote  is  increased  by  £137,800. 

The  remaining  votes  show  a  net  increase  of  £27tt,600. 

The  comparison  in  every  case  is  with  the  original  estimates  of  I'JOO- 
1901,  plus  the  additional  estimates  voted  in  July,  1900. 

PERSONNEI,. 

The  personnel  for  1900-1901  numbered  114,880.     The  estimates  for 

1901-1902  make  it  118,625— an  increase  of  3,745.     This  increase  is  to 
be  composed  of  the  following: 

CommiBaioned  offittrs 151 

Subordinate  olHcera 48 

Warrant  officers 88 

Seamen  elaea  men 1, 150 

Artisans 210 

Engine-room  ratings 500 

Eletitricians  (new  ratinj;) 100 

Misoellaneous  ratings 398 

Boys  {artiBBJiB  training) 100 

Koyal  marines 1,000 

Total :i,74& 

1252—01 28  ■133 
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NEW  phipbitiliukg  program. 
The  shipliiiilding  pro^^ni  as  comparetl  with  i«st  y«ir's  is  us  follows: 


isoi-igoi.  iwD-isoi. 

si 

10                    V 

0  ■ 

-1    • 

Of  the  new  ships  authorized,  2  battleships,  1  armored  oniiser,  and 
y  sloops  will  1)0  built  in  the  royal  dockyards,  and  the  rest  bycODtract 

The  total  vote  for  new  coustruction  "is  £9,003,256  (*43,814,345.32), 
of  which  £8,465,406  (*41. 196,898. 30)  will  l)e  devoted  to  pushing  for- 
ward the  ships  already  liuildiug,  and  to  work  on  the  submarine  boats 
(coinmemod  in  1900),"  and  £537,850  {1?2,617.447.*I2)  to' starting  work 
on  new  tihi{>r<. 

FRANCE. 

The  total  naval  budget  for  1901  amountti  to  327,692,630  francs 
(*63.244,«68.29).  Of  this,  85.ir>(!,298  francs  (*16,437,095.61)  are 
devoted  to  new  construction. 


The  foU.i 
1!*01: 


SHIPBUILDI^G    PROORAM. 

I'ing  table  shows  the  ships  building  and  to  lie  begun  in 
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The  following  gives  the  coutemplated  dates  of  completion  of  this 

pi-ogratu: 

1901; 

Batlleehipe 2 

Armored  iTuisera 2 

Cruiser,  flret  dasa 1 

Destroyers 3 

Dispatch  boat 1 

Submarines 5 

Seafioing  toqjedo  boats :.. 7 

Torpedo  boats ; 12 

1U02: 

Aniiored  cniiBers 7 

Destroyers 3 

Submarines  - - - 7 

Torpedo  boata - 15 

1903: 

Armored  cruisers 4 

Destroyers 16 

Submarines 3 

Torpedo  boats 5 

1904: 

Armored  iTniser 1 

Destroyers 2 

1905: 

Battleships 2 

Armore<l  tniiser 1 

INCREASE    IK    FEBSOXNEL. 

A  scheme  wbs  submitted  to  the  Fi-ench  Chamber  in  ^larch,  1901,  for 
an  increase  in  the  personnel,  but  has  not  as  yet  passed. 

In  the  line  down  to  the  rank  of  commander  the  list  remain^i  the 
same,  but  150  promotions  are  to  be  made  from  the  list  of  lieutenants 
to  the  new  rank  of  lieutenaut-commander.  The  number  of  lieuten- 
ants, moreover,  is  to  be  raised  from  75i  to  870  and  the  sublieutenants 
and  midshipmen  from  599  to  700.  In  the  engineering  branch  there 
were  formerly  300  chief  engineers,  100  of  the  tirst  class  and  300  of  the 
second  class.  In  the  future  there  will  be  30  chief  engineers  ranking 
with  lieutenaut-commanderti,  170  engineers  of  the  tirst  class  ranking 
with  lieutenants,  and  270  engineers  of  the  second  class  ranking  with 
sublieutenants.  The  increase  will  be  ctfeeted  graduullj'  until  it  is  com- 
plete in  1907. 

On  April  1,  19ul,  20  additional  submarines  of  about  70  tons  dis- 
placement were  authorized. 

RUSSIA. 
The   total   naval   budget  for   1901   amounts  to   97,097,666   rubles 
{*50,005,297.99),  an  -increase  of  9.532,9«G  rubles  ($4,909,-l:77.J:9)  over 
the  budget  for  1900. 


Following  are  the  items  of  the  1901  budget,  with  those  of  19<X)  ^ven 
for  (-ouip&rison: 


RiMet.  Rmbltr. 

ActiiilniixMCloii 2,27S,a!B  j  2,319.(1:9 

.-^larlc^  and  ualslBDCe 106,2(6  I          M&.ZTS 

MuMlionul 9K3,7M  I  1.132,15: 

Mi-dical  eaublishmenu  sDil  Ken-kiv I  l,M&.au  j  1,200." 

Wii^es  toufficen.  Kamen.  nr 4. 751.-136  S.sa^aC 

victu«lliig i,7fli.03»  I      i.nao.n 

riothing ■  2.3«7,«ft!  i.sRl.W 

Sili'DnvaluKhEpaaBaal M.m.'CS  I  3U.31^M 

Hj-dniRimphlc  department 8(6,123  1,<W7.«S 

H>-rtrDKniphlc«unpyu[|heinoulh»iittheVenl»ei«nciOW '  M.TOO  '            M.TM 

LiKht-bnusM «5,000             3Q«.«0 

Xaval  nTlDaiaenl 8, 696,  OSS  11. 96S,10I 

^hlpbUfldiog '  23.060,128  i  IT.»»o.«« 

Rfl«ln.o(phli». e.SaS.SM  I  7,7»T,CT 

A'lniliaJly  yurdsand  wort»lior» 4,«89,21S  5,ifr>i.MB 

Bulldlnpi  and  repairs i  4,»»9,ftH  5,6M.3tl 

TiHvellnB  expenses  and  inowafie- ;sO,aOO  ■           MO.OCO 

Variuiu  eipemn'H 1,435,533  l,e3T.«3l 

Bul1d[aKu[  Port  Imperalor  Alexander  III 3.200.(no  '  3,200.000 

Iniiirovemcnl  of  VI«divo»Wt 3.«O,00O  a.OB.OtO 

Improvemenl  and  lonlSrallon  ul  Pari  Arthur 3,000,000  3,000,00(1 


.  3;,ut.mo  I 


Tho  amount  CMtimati'd  for  shipbuilding  in  1899  wa«  34,062,537 
ml  lies. 

SHIFBUILDtKO    PHOGEAM. 

The  budget  for  1901  authorizes  the  construction  of  1  cruiser  of  3,000 
tons  at  the  Baltic  Work.s,  i  of  6,300  tons  at  Nicolaieff  and  Lazarieff, 
and  6  torpedo-lwat  destroyers  of  350  tons. 

There  has  Iwen  ordered  at  Kiel  a  transport  of  12,000  tons  displace- 
ment with  a  loaxiiiiuni  .speed  of  IS  knots,  capable  of  steaming  at  reduced 
sjX'ed.  with  her  own  coal  supplj'  {HOO  tons),  a  distance  of  10,000 
miles,  and  at  the  same  time  transporting  a  cargo  of  4,iX)0  tons  of  coal. 
Also  to  be  used  as  a  training  ship  for  machinists  and  firemen,  for 
which  puq>o.-?e  she  carries  Schultz,  Belleville,  Niclausse,  and  Yarrow 
boilers.     She  has  all  the  auxiliary  engines  of  a  man-of-war, 

GERMANY. 

The  German  naval  program,  passed  .Tune  12,  1900,  was  fully  given 
in  last  year's  annual.  This  progi-am  is  being  vigorously  pushed,  and 
it  is  likely  that  it  will  l>e  completed  by  1908  instead  of  1916.  At  least 
by  that  date  the  fleet  will  be  completed,  and  then  new  ships  will  be 
built  to  replace  old  one.'^  that  are  still  serviceable. 
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The  total  amount  of  the  budget  for  the  present  fiscal  year  is  196,- 
734,172mark8($46,8:i2,732.94).  of  which  74.983.000  marks(*17,84:5,954) 
is  devoted  to  shipbuilding  and  25,603.000  marks  ($6,093,514)  to  arma- 
ment. 


The  personnel  is  to  lie  increased  in  1901  by— 

Kear-admiral 1 

Captains 3 

Commanders  or  lieutenant-commHnders 9 

IJeutenante 12 

lieutenflnta,  junior  grade 2-1 

Ensigns 16 

SHIPBUILDIKG    PROGRAM. 

The  following  new  ships  ai-e  to  be  laid  down  this  year: 

Bftttleshii«  "H"  ami  "J"  of  13,000  tonw 2 

Annoreii  cruiser  "  C"  ot  8,870  tons 1 

Small  cruisers  "  «,"  "H,"and  "J,"  of  2,800  tons 3 

Torpedo-boat  destroyers  of  350  tons , 6 

ITALY. 

The  total  budget  for  the  tiscal  year  of  1901-2  amounts  to  122,816,- 
555.85  lire  ($23,703,595.28).  Of  "this  amount  *4, 709,200  is  appropri- 
ated for  inci-ease  of  the  navy,  principally  foi'  the  construction  of  new 
ships.  The  total  budget  is  practically  the  same  as  last  year,  hut  the 
expenses  of  the  navy  are  increased  by  2,S6S,450.75  lire  (S553.611). 
The  sum  of  10.000,000  lire  (Ji1.930.(hX))  is  appropriated  as  >)ounty  on  a 
navigation  premium  on  Italian  merchant  \'essels. 

This  sum  is  considered  by  the  press  of  Italy  to  be  much  too  small, 
and  an  extended  shipbuilding  progi-ani  is  being  vigorously  advocated. 
In  the  meantime  the  Government  seems  to  be  undecided  as  to  what 
type  of  ships  to  build.  It  has  been  decidetl  to  lay  down  two  first-class 
battleships,  one  at  Castellammare  and  one  at  Spezia. 

JAPAN. 

The  total  Japanese  budget  for  the  fiscal  year  ending  March  31. 1902. 
amounts  to  ijIlM,  557,633. 
f       The  items  of  the  budget  arc  as  follows: 
Orilinarj-  expendituref : 

1.  Navy  offii-e J92,  234 

2.  Naval  establishmentH,  salaries,  supplies,  eti; ii,  B.SS,  I'Tl 

Total  ordinary  expendilurt* 10,080,.'i05 
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Extraonlinary  exitemlitiirvM: 

1.  Arsenal $220,750 

2.  Olfiee  buiUlingB 37,000 

3.  Incidental  conslniction  and  repair 20,392 

4.  Semlin);  artifirera  abroa<) 16,186 

5.  Hj'ilrographii-  ouney 19, 136 

6.  New  <-onBtructiona  of  ebipe,  ordnani-e,  ami  biiildingn 7, 815, 630 

I .  Shipbuilding  inateriaU,  Kuiv  naval  station 1 _ SO,  000 

8.  Temporary  dvil  enfrineer  department 26,965 

S.  GratuitieK 600 

10.  Alterations  in  Xavai  Enpneer  College 1,179 

11.  Charts  and  record 3, 000 

1±  Extending  Kura  An>enal 265, 831 

Total  extraordinary  exi^ndituref 8, 477, 128 

It  is  reported  in  the  local  pre:<»  that  the  Government  ha-s  decided  to 
comnieme  the  third  naval  ex})anMion  scheme  dufing  the  year  commenc- 
ing Mait'h  31,  19<>2.     No  details  are  as  yet  given. 

AUSTRIA. 

The  total  budget  for  IHOl  aniountw  to  43,710.820  ciowns  ($8,873,- 
2i»li.-Ki}. 

Some  of  the  iteouj  of  the  budget  are  as  follows:  Shipbuililiag, 
1+,L*50,000  crowns  {$2,8it2,750);  amiament  (gun  and  torpedo),  5,882,000 
crowns  (*l,194,046)i  pay,  6,017,55i)  crowns  ($1,221,562.65);  libmriea, 
hospitals,  naval  academy,  and  schools.  483,730  crowns  ($98,197.19); 
material,  keeping  ships  in  repair,  and  naval  arsenals,  7,099,770  crowns 
(411,441,253.31);  pensions,  1,927,940  crowns  ($391,371.82). 

Ships  building  or  proposed  are — 

Battleship  of  10,000  tone 1 

Battleahipx  of  8,340  tons 2 

Armored  cruiser  of  7,400  ton- 1 

DENMARK. 

The  total  naval  budget  amounts  to  6,851,449  crowns  ($1,836,188),  of 
which  5,164,469  crowns  is  for  expenses  of  the  navy  proper,  and 
1,689,980  crowns  for  offices  and  institutions  under  the  admiaistration 
of  the  ministrj-  of  marine. 

A  battleship  of  the  Ilerhif  Trulh  type  (3,470  tons)  is  building. 

SWEDEN. 
The  total  budget  of  Sweden  for  1901  amounts  to  22,074,121  crowns 
(*5,915,8t>4). 

Some  of  the  items  of  the  budget  are  as  follows: 

Personnel  of  the  navy 3,711,987 

Repairs  and  miuntenance  of  ships 1, 725,  OOP 

E(|Uipinent  an<l  n 


Rlotandlife-savmRHervu-u 1,500,409 

Conertniction  of  wawihipe 7, 823, 500 

Recoiwtnictioii  of  Swi,  Gola,  an.l  Thule 3, 420, 000 

Scconstnurtioii  of  Thonion  ami  Tiring 100, 000 

Ammunition  for  the  navy 315,000 

Target  prai-tice 15. 000 

Armainent  and  fortification  of  Karlskrona  anil  Farosunil 825, 000 

Mine  defense,  Ootebei^  Harbor 628, 145 

NORWAY. 

The  total  budget  aiuouutsto4,485,IHK)orowiis{?l,201,980),  an  increase 
of  28,000  ci-owna  ($7,504)  over  the  preceding  year. 

Of  tbia  amount,  800,000  crowns  ($2X4,400)  U  for  the  conytruction  of 
new  ships.     A  120-ton  submarineof  the /&//<(»(/ type  has  been  ordered. 

SPAIN. 

The  Spanish  minister  of  marine  has  made  ii  iK^ginning  with  the 
reform  in  his  department.  Hitherto  the  too  niimeruu^^  personnel  of 
the  navy  has  swallowed  almost  the  entire  budget.  The  present  minis- 
ter intends  to  devote  the  20,000,000  pesetas  ($3,8B0,000)  of  the  budget 
almost  exclusively  to  the  building  of  new  ships  and  the  improvement 
of  those  now  in  existence,  and  the  pen^iuiei  is  to  be  reduced  to  what 
is  absolutely  indispensable.  In  order  to  t»rry  this  measure  into  effect, 
no  new  candidates  are  to  be  admitted  to  the  naval  st-hools  proper. 
Other  less  important  academies  and  schools,  which  ai'e  under  control 
of  the  navy  department,  ai-o  to  be  closed  entirely,  and  the  marine 
infantry  (corps  of  marines)  is  to  be  dissolved. 

HOLLAND. 

The  total  naval  estimates  for  1901  amount  to  16,657,693.80  florins 
($6,696,394.92). 
The  items  of  the  budget  are  as  follows: 

**  Florin,, 

Coet  of  management  and  admin  Satiation 382, 092. 33 

Materiel  and  naval  eslabliBhrnent 7, 182, 195.  GO 

Pereonnel 4,419,278.97 

Pilotage,  buoys,  lights,  hydrography 2,509,586.00 

Peneions,  etc 2, 104, 541. 50 

Unforeseen  expeiiBen 60, 000. 00 

Total 16,657,693.80 

The  ten-years'  program  given  in  last  vear's  Annual  is  still    under 

discussion,  but  has  not  been  passed. 

The  only  new  ships  to  be  built  are  3  toi-pedo  boats  of  the  Opkir 

class. 


It  is  i-eportpd  that  Mexico  has  aiithoiizcd  the  construction  of  S  gun- 
boat* of  1,(KX>  tons  di)ipla<'cinent  and  16  knots  speed,  and  H  torpedo 
boats. 

TURKEY. 

Turkey  has  contracted  with  the  Cramps  for  a  3,000-ton  cruiser  of 
the  iMirer  type.  The  speed  will  be  greater  than  that  of  the  Di-nver 
type,  po-ssibly  2:i  knots, 

A  contiwt  has  also  tx-en  signed  with  a  German  fimi  for  the  recon- 
struction of  the  battleship  AiMir-t-T'''rtii\  but  as  yet  no  work  ha.*  Ik^h 
done. 

The  Constantinople  correspondent  of  the  London  Ti?n,-f  in  quoted 
as  saying  that  the  foreign  engagement*  of  the  Porte  for  the  purcha.se 
and  renovation  of  warshijw  and  for  nsval  and  military  artilleiy  now 
amount  to  Jll.fi7!t.600.  while  the  treasury  is  alisolutely  empty  and 
internal  debts  are  increasing  daily. 


IX. 

TABLE  SHOWING  NAVAI,  TONNAGE  BUILT  AND  BUILDING  FOR 
DIFFERENT  CLASSES  OF  SHIPS  OF  THE  SEVEN  PRINCIPAL 
NAVAL  TOWERS,  AND  SOME  GRAPHIC  TABLES 


By  Lieutenant  Orlo  S.  Knepper,  I'luted  Ptatw  Savy, 
Sla_f  Intelliffeiicf  Ogiri-r. 


Thfi  tabic  haa  l)eon  compiled  principally  from  a  Biilish  Adinii-alty 
return.  It  includes  all  vessels  built  or  building  on  January  15,  liKfl, 
and  under  the  latter  head  includes  vessels  not  yet  laid  down,  but  for 
vrhich  money  has  been  appropriated  and  which  will  be  laid  down  in 
19(11. 

The  table  does  not  fjive  the  total  displacement  of  the  various  navies, 
ns  all  gtmboubs.  auxiliaries,  etc.,  are  omitted.  Our  converted  mer- 
chantmen are  all  omitted.  Antiquated  vessels  are  also  omitted,  but 
10  old  British  battleships,  armed  with  muzzle-loading  guns,  are 
included,  and  8  of  otir  old  amooth-bore  monitors.  With  these  excep- 
tions, the  only  muzzle -loading  guns  included  are  on  the  Italian  battle- 
ship IhnJiit  (10.96'i  tons),  which  carries  four  17.5-inch  muzzle -loaders. 

The  5  British  submarines  were  not  given  in  the  return,  as  at  that 
time  their  building  was  kept  a  secret. 

France  authorized  20  submarines  on  April  1.  llHil.  and  these  are 
included. 

While  the  table  is  of  no  great  practical  value,  figures  of  total  dis- 
placement always  being  deceptive,  it  gives  a  fairly  good  idea  of  the 
trend  of  modern  naval  construction. 

The  graphic  tables  are  designed  to  show,  in  the  cleai'est  manner 
possible,  the  comparative  strength  of  the  navies,  with  the  commerce 
they  have  to  protect  and  the  sem'oast  they  have  to  defend. 

The  displacement  figures  are  t^ken  from  the  preceding  table,  the 
value  of  exports  from  a  Britisii  Parliamentary  return,  and  the  total 
miles  of  seacoast  from  data  preimi-ed  by  the  United  States  Coaat 
Survey. 

The  value  of  one  year'a  exports  l»y  sea,  including  bullion  and  specie, 
is  taken  as  the  measure  of  commerce,  and  this  aeems  fair,  as  the 
export  trade  is  what  is  sought  after.  The  value  of  British  cxporta 
includes,  of  course,  export*  from  all  her  colonies. 
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INDEX. 


A,  battleship.  Denmark: 

Laid  down  ..,,- -- -, 

Type -..- 

X  torpedo  boat.  Tnrker,  trials 

^bouUr,  armored  erniser.  England: 

DeBcriptlon 

Trials - 

Admiral  Butakoff,  coaat-defeUBe  Ironclad, 

Description  ._ 

Laid  do»o — 

.^ifonfat.teirpedo  cruiser, Italy,  trials  — 

Alr-ahock  indicator.  Wolf. ._ 

.^JnitzuJ:i.torp«lob»t  dasCroyer,  Japan. 

jUctbono,  torpedo-boat  d«fltroyer,  Japan, 
colllalon 

.^(•emdrle,  battleship,  England: 

Description 

Launched  

.^lMon,battleHhlp,Eu)rlaDd.  trials 

Aigirien.  submarine,  France,  hinncbed . . . 

^Imoi.  protected  cmiser,  Russia,  aathor- 
ized 

Alumina  m  thermite 

Amalfi.  armored  cruiser,  Italy,  not  to  be 
built 

^mazon«,  protected  crniaer.  Germany: 

Description 

Launched _.,,____,.,.,_,__, 

Amiral  ^ube,  armored  cruiser.  France .. . 

Amirai  BaiuiiH,  batUeship.  France,  col- 
lision  

JmfrafCftarncr,  armored  cruiser,  France, 
grounding 

Ainiral  Duperr^,  battleship,  France,  cas- 

AmaiiragHo  ai  Saint  Bon,  battleship, 
Italy,  triala 

Andrta  i>ari'a,battlesbip.ltaly ,  gronnding. 

.drboUfe,  torpedo-boat  destroyer,  France, 
laid  down-- 

^rc,  torpedo-boat  destroyer,  France,  or- 

jlr{n«,sliallow-drangbt  gunboat,  France. 
Ariadnt.  protected  cruiser,  England,  de- 
fects in  aheathinfr  - 

Ariadne,  protected  cruiser,  Qermany: 

Laancbed 


Armstrong,   Whitworth   plate,    test 

of-- 

Cammell,  K.N.C.  pU(te,teatof 

Oe  i(utf((T,  teat  of  armor  plate  (or ... . 
Koningin    Regentei.   test    of    armor 

plate  for 

Noteeon -_ 

Trials,  Sweden 

Armor  plates,  manipnlation  of. , 

Armor  protection,  changes  in 

Armstrong.  Wbitworth  pUte.  d  inch,  test 

of --- 

Arpad,  battleship.  Austria: 

Building 

Description  —._.,,.,.  ,.,,,, 

Arquelmae.       torpedo-boat       destroyer. 

France,  laid  down _._ 

Asofriri,  torpedo-boat  deetroyer,  Japan, 

ordered 

.^«A1, battleship,  Japan: 

Description  — 

Trials - 

Anukivxi.  torpedo-boat  destroyer,  Japan, 

ordered  — -.- 

Jatoltf,      protected      craiser.      Kuasia, 

Aapem,  cmiser.  Austria,  casualty 

Aaaliati,  ganljoat,  Holland: 

Description 

Trials 

A>»i*ianct,  repair  ship,  England: 

Anthoriied 

DeBcriptlon - 

jlpfro^iui.  gunboat.  Russia: 

Deecription 

Launched .- 

.4  ud^rcteuz,  U>rpedo  boat.  France: 

Description 

Launched  

Trials 

Bnildlog  program 

Experiment^  fletd  gun 

Uurine  casual  ties 

Naval  budget 

New  ships  and  torpedo  boats. 

Shipa  laid  down 

launched 

Automatic  pistols,  notes  on. 

.,iiwme, torpedo  boat. France, casualty... 

jlioaJoJcf.  torpedo  boat,  Japan. ordered... 

445 


0,  torpedo  boat,  Tarker.trUli 

fiabenb^rj/,  battleBblp-ADfttrla: 

BDildiDB 

DesciiptioD 

Bacchunh:  armored  cmlser.EoBUnd: 

Dascrfptlon 

iJolrlan.  turpedo-boAt  destmyar.Smala: 

Description ,._ 

Laimchecl 

Balisle.  lorpedoboftt  destrorer,  Franca. 

ordered _.  _ 

BalllBtlcs  ot  smaU  anna 

Barpttir.  battleablp.  England,  rate  of  Are. 
Barham,    protected     cruiser ,    Engliiid. 

grouDding ,,.„,., _^„__ 

ilorrocuiifn.  protected  cmlaer.  EnBlaud. 

c«»uaUr 

fiaiNin.Hrma 

Ammuol 

Laonche 
0fd/ont.  armored  cruller.  England: 

DeKrtptlon 

lilddoK-n 

Btkaa.  torpedo-boat  destroyer.  RbhU.  . . 

Belgiom,  field  gnn ._ 

Bflitr,  torpedo-boat  deatroyer,  France. 

Bflli'iile,  eiperlmentB.  England- 

fimboic, battleablp.  EDgland.coUialan.... 
Bfrtrick,  ArmoreA  crniaer.  England; 

Deacripllon _ 

Laid  down 

BtikntttreH,  torpedo  transport.  Denmark : 

DimeBsions 

Launched-. 

BI/j-(,  torpedo  boat. Sweden,  trials 

Boer  field  gun 

Bopn (j/f,  armored  cruiser,  Rnssia: 

Description 

Laancbed 

Boilers: 

Babcook-Wlioot  water-tnbe 

Belleville  automatic  feed  regoiator.- 

BtllBviile  water-tube.... 

Committee  appolDted  by  Admiraltr- 

DOrr  water-tube 

Interim  report  of  water-tul*  boiler 

Letters  (rom  Mr,  BeileviUe '. 

Niclausae  water-tobe 

Notes  ou 

Serrico  performed  by  Freucli  vessels 
fitted  with  Bells  villa 

Trials  of  tbe  .Uiiicrm  aod  HDOcliitk.. 

Yarrow  water-tube.- 

BomlMirdt.    torpedo-boat    destroyer, 

France,  ordered  -  - 

BorcbardC-Lnger  antomatic  pistol 

Borff.  torpedo  l)o«t.  France: 

Laonched 

Trtals 

Bornliiiu.  battleship.  Russia: 

Description 

Laid  down - 


I,  torpedo  boat.  Praiirv. 


Breech  mechanism : 

Vicken-MUlmT.ft-in.R.F.giin 

VickerBS.3-ln.giui 

I  Brfi,  torpedo  boat.  Sweden,  trials 

Browning,  J.  H.,  Cult  automatic  piMc^ 


■dby.. 


destroyer.  Edr- 


Camlirian  olaas,  protected  cruisera,  Eng- 
land, effects  of  abeathing 

CunmeI14-lncliK.N.C.  plate,  teat  of 

t,  torpedo-  boat  doatro  jier .  France, 


CaraiuTtf,  transport.  France,  Bank . . 
Cariddi.  gunboat,  Italy,  wruoked .... 
Cntoluilu,  armored  cruiser,  Spain: 

Description 

Launched ..--- 

arperto-boat    destro 


Fran 


jered.. 


ti-RlsoCtl  rifle-. 
C^nfurloii,  battleship,  Eoglaud: 

Casualty 

Bate  of  fire 

Cht^mgtT,  protected  cruiser,  England : 

I        Description- — 

Iddd  down _._^. ---_,. 

'  CharyMit,  protected  craieor.  England. 

'     casualty 

ChattavmaMit,     protected      crnlser. 

I  China,  new  shipHand  torpedo  boats...... 

Ctm.  torpedo  imnboat.  England,  reccm- 


England 15B 

Germany IW 

Cobra,  torpedo-boat  deatroyer,  launched.  I: 

Colt  automatic  pistol S» 

Commonicfalth.  battleship.  England,  re- 
ported dimensions 15 

comparison.  Couatv,  Crnitf,  and  I>rakt 

Conde,  armored  cruiser,  Fraoce: 

DBacrlption 57 

Laid  down -- 10 

CoJide  class,  armored  cmlBera.  France-.  S7 

Conjun-or,  battisshlp.  England,  casualty  1«1 

I         Abroad  » 


CoDHtmctlcm— Contlnned. 

Holland 

Italjr 

Norwoy 

COTHimll.  armored  (Tulaer,  Enitluid: 

DeacriptioQ 

Laid  down 

ComuHiIIu.  battieablp.  England 

County  dus,  armored  crnbers,  Eng- 
land  

Crritj/,  armored  vnilaer,  England: 

Dfnorlption 

TrtalB - 

Crfitg  olasa.  armored  cnilsers.  EDBlBnd: 

DaBtrlptlon - 

».a-in.  gnnstor.. 

Crntaer  tor  Turkey,  deecrlption  — 

Cumbprfujiii.  armored  cruiser,  England: 

Description - 

Laid  down - - 

Cyriane,  torpedo  boat.  France, casualty.. 
Cirj^Hct.  torpedo-boat  deetroyer.England. 

oollielon.- 

Cffntliia,  torpedo-boat  destroyer.  Eng- 
land, oollWon 

D. 

i>ard.  torpedo-boat  destroyer,    France, 

ordered  

Dardo,  torpedo-boat  destroyer.  Italy: 

DeBcrlpdon 

Launched. 

Trials - 

Darf  no,  torpedolioat  dastrofer,  England , 

hofler  ei  plosion — 

Darmander-Dalzon  fleld  gnn 

Dathry.  torpedo-boat  destroyer,  England. 

colllalon -.- -, 

Dandetean  magazine  rifle 

De  Bange  obturator,  employed  In  T.S-in. 

Tlckersgun 

Dfcldfe.  gnnboat.  France,  boiler  eiplo- 

Bulldlng  program 

Naval  budget 

Xew  Hhlpsand  torpedo  boala 

Ships  laid  down 

laoQcbed 

trials 

De  Svytev.  battleship,  Holland: 

Laiddown-- 

Test  of  armor  plate  (or 

Denitr.  armored  cruiser.  France: 

IVFiuCaf  I'o  n.battleshlp,  England.caanalty 
DirattatUm.   battleship.   France,  recon- 


IHailrjH,  protected  cruiser,  England: 

Computationof  i.  h.p 

Effects  ot  sheathing  

Djiaii.  arulser.  Russian,  casualty 

nonunion,  battleship,  BuBland,  reported 

Ikmfgii).  armored  cmlser,  England: 

Description ..._..,.,, 

Laid  down 

now.  torpedo-boec  destroyer.  England, 

lyrake,  armored  cruiser,  England: 

Description _ 

DrUtighrim,  cjast-detense  ship,  Sweden. 

Tnincaii.  battleship,  England: 

Description 

Dapiiit  •  ThovaTi,      armored      cruiser. 

France,  launched - 

DapHg  de  L<)in(, armored  cruiser.  France. 

casualty 

E. 

Description 

Laiddown 

Ehrhardt  Held  gun 

£(/in.  royal  fscht.  England,  casualty .... 
FlHtiek.  fl-in.    rapid  Ore.  twin  mounts. 

Emanuele     FiUberto,    battleship.    Italy. 

Enrounltr,  protected  cruiser,  England: 

Description 

Laiddown .- 

Engineering  notes 

England: 

Building  program _ 

Coaling  records 

Marine  casualties _ 

Naval  manourers 

Navy  estimate* 

Navy  league 

New  sbipbulld lug  program 

New  ships  and  larpado  boats 

Personnel __. 

Keconatroctlone  

Sheathing  of  ^ips 

Ships,  laid  down 

launched 

Target  practice  ,   

Epie,  torpedo-boat  destroyer.  1^  ranee: 

Launched — - 

Trials - 

Epiev,  torpedo-boat  destroyer,  France, 

Erraack,  Ice  breaker,  finsela,  reconstruc> 

EfCapette,     torpedo-boat      destroyer, 

Espodon,  submarine,  France,  laid  down.. 


StpHolf.  sloop.  Euffluid: 

Description  .- 

L»unehed  

Etpigiuilt.     turp«do-boal    dcstroirur, 

Lanuched  

Tri»]» 

Eaei.  Krmored  cmlser.  Bugluid 

Euro,  torpedo-boiit  destroyer,  Italy ; 

Deecrlption - 

LAODched 

Eurgalas,  armnred  cralser,  Ensland: 

Ddiniged  by  fire 

Description -.- 

Launcheii - 

Rrnmulli.  battleship.  En^uid 

Eipedilionnrylorc-etoCbliui.  Oermau... 

Arrangements  for  handling  men  at 

Difficulties  In  stowase  of  material . . . 

Regalatlons  go  remlnB 

Space  assiarupj  nfBceraand  men 

Casualties 

Notes  on 

Picric  add,  dangen  ot 

Table  showing  powders  need  bj  varl- 

EiprfM.  torpedfrboBl  destroyer.  Eng- 
land, trials 

F. 

r.  battleship.  Oermsny 

Falr-n,  torpedo-boat  defltroyer,  Eng- 
land, trials ..-..  - 

Fanlomr,  sloop,  England: 

Description 

I^ancbed- -. 

Far/adet.  Bnbmarlne.  Prance; 

Laid  down 

Launched  

Ftrrtt,  torpedo-boat  destroy er, England. 

Flambtrrgr.    torpedo-boat   destroyer. 

France,  laid  down 

Flc-arv>,  torpedo  gnuboat,  France,  eol- 

FlBld  guns: 

Austria.  ei^Brimental 

Boer - 

Darmancier-Dalion 

Derelopmeni  otreenltlnitfram  South 

African  war —  _ 

Ehrhardt - 

Krupp.  for  Italy 

Kacbine-gnn  sections 

Xordentelt,  for  Belgium 

Notes  on 

Pom-pom.  Maxim  l-pdr 

Schneider 

Filin,  tnrpedoboat  destroyer,  Knssin, 
launched _.,. 


rculta.   ( 


nployed   1 


Uajtti, 


I   Forrl.  torpedo-boat  deatroyer.  Biuaia: 

DeacrlptioQ __ h 

Launched H 

Trials- m 

I   ^rinidaM<,batt1eeblp.  England,  trials..  IM 
FomtidabU,  battleship.    Prance,    recon- 
struction  Ifc 

FormidaliU  class,  baltleslilpe.  England. 

!2-ln.  wlre-wooudgunstor Ul 

From  ft,  torpodo-bnat  destroyer.  Praiioe. 

Fran^la,  submarine.  Praaoe,  lannched  .  U 

Building  prograoi _ H 


iialties  .. 


'■  budget  . . 


Xav 
^avolm 

Navy  league.  _._ 

New  ships  and  torpedo  boale  . . 

BoconstrucHona _ 

ShlpbnildlDg  program 

Ships,  laid  down 


trials 

Target  practioe 

"rancriiqMt,      torpedo- boa  I 


smered.... _ 

irpedo-boat   deatroyer,  Italy, 


Friberg-KJoUman  autonmUc  rifle 

Frondf^  torpedo-boat  destroyer.  Prance, 

I      ordered  — _ 

Purjtm*,  protected <!miaeT,£nglandtCsonI- 
ingrecord 


a. 

'  (J.  baltleahip,  Oernuuiy: 

Description 

Laid  down— 

'  Gaielte,  protected  erulaer, 
'  Grlilerland.  protected  on 


.  fltiMTnl  Admiral  ApratniH.  cooat-defense 

ship,  RQSsia.BbeatbiDg — .    i 

Omova,  armored  erulaer,  Italy,  not  to  be 

I      built 

Qermany : 

I  Building  program 

Coaling  records _._ 1 

EipedlUonary  force  to  Cblna i 

\  Pleldgan 1 


Infan 


y  rifle. 


I  sblpa  and  torpedo  boata. .. 


Qermaar— CoDtluued.  Pi 

BhMthing  of  Bhips 

Shlpbal] ding  program - 

Ships,  laid  dowD 

launched -, 

triflla- 

QiUM'i-lie  OaHbaMi,  armored  cruiser. 
Italy: 

Boiler  oiplosion 

Trlala 

Olvirt,  armored  cruiser,  France... 

Giitueanu,  training  ship,  Germany, 

wrecked 

6iionif,  gabmarino,  France,  laid  doirn — 
Golialh.  battlesblp.  EngUnd,  casoalty  . . . 
GuocI  Uoif,  armored  cmiHer,  EDglaudt 

DeacriptioD _..,--..-. 

LauBCbed - 

Ourlilza,  torpedo-boat  dtatroyer.HuBsia- 
Gaiaanier.  torpedo  gunboat,  England,  re- 
Graphic  table.i _ 

Griilrh.  torpedo-boat  destroyer,  RuBsla,- 

Greeoe,  building  program.— 

Marine  Liflualties 

Greyhaunil,  torpedo  boat  dostroyer.  Eng- 
land, launched 

Qroniotx'i,  armored  cruiser.  Rnsaia,  trials. 
GrorulfUT,  torpedo  boat,  France,  casu- 
alty  _ 

(iTirydim,  armored  orulscr,  Fninoe,  di- 
mensions   

Uun  carrisses  (,me.  Gun  mounts). 

Gqq  mouQt,  barbette.  Vickars.  description 

Oonnery  schools 

Gunnery  ships 

Gun  mouDta: 

Barbette  mount  (or  V.Wn.H.F.  gun.. 

Fjjgland.Vickerfl,  for  B.3-ln.  and  7.1i-in. 

Twin  muuntij  for  Elswick  e-ln.  K.  F. . . 
Twin  mounts,  Schneider,  tar  S.B-ia. 

B.  F 

Vlckers.  hydranlic  power 

Uans,  Held  {aee  Field  guns), 
Gunx: 

Firing  circuits  as  employed  in  .U'rjVc 

England,  convarston of  Sand 9- in. Into 

R.  F._ 

Baiira,.-Tip3-ln.ma<-liiue 

Hlghtlng  gang 

VIokcrs  Maxim,  breech   mechan- 
ism for  H.:Mn.  and  7.i-in.  gun  .... 
Md,  R.  F..  Welin   breech   ij^ruw 

adopted  for .- - 

7.S-ln.  K.  F.  gun  anccmsf  ully  tried . 

ISin.  wlre-wonnd.  for  FormiiMile 

France,  Maxim,  for  tjirpt'do  boats 

Huamdary  lattery 

Germany,  tncrtasp  from  ».4Sto  llln. 
(or  turret  guns  for  ni-w  ships 

1252—01 L*!t 


Hotchkiss.  3-pdr.seml-ai 

Description 

Trlata 

Rapld-flre.Tlckers-M 
description 

Vicksrs,  O.S-in..  breech  c 


HoMAt,  ganboaC.  Germany,  csHnalty 

HabtbuTg,  battlesblp.  Austria: 

Description .........._ 

Hngm,  coast-defense  ship,  Germany: 

Beconatructed 

Trials 

'ai  I'll iiff,  protected  cmiser,  China 

'niiniAal.    battleship.  England,  coaling 


Hn 


larpi-n,  torpedo-boat  deslroycr,  Fram*. 

\to,  torpedo  1x>at.  Japan,  ordered. . 
ifiuH.  battleship,  Japan: 
Description 


ordered  .. 


orpodoboat  des' 


mark,  trials 

'  Hertag  Htnilrlk.  battleship.  Holland  laid 
down _. 

i/JAnW,  torpedo  boat,  Japan,  ordered.  .. 
Hodir.  battleship,  France: 

Re<onstructod 

Trials 

foftw.  armored  cruiser.  England: 

Description 


Shlpn.  laid  down _ 

trials. 

//mHMAttleship,  England,  casualty  .._. 
Hoti'bkiss^t-pdr.  aemi-aiitomaticgun  .. 
m,  torpedo  boat,  Holland.. 


Imperalor  Ali-iandtr  III.  lattle  ship.  Ru-- 
Bia: 

DewTiption 

Laid  down 

Launched 

Imptnilot  yit-olitl  I.  battleship.  Russia: 

CoUi-sion 

TriuU 

/Bip(n™W",bftttloBhlp,  England,  triaJs. . 
f«./.'/a(.>.'>l^.prolocted  cruiser,  Englattl. 


/I./.I" 


r.  SiAin. 


BuildlnK  i»-ogrftiu    

Field »un 

UarfQecuuslClBH 

Kavul  budget 

Navr  leajnia 

Kew  Bhlpfl  nod  lurp^lo  lioatK 

Hbefithln^  of  ships 

Khlpa,  tsunchort 

Iimfr.  armored  crulw-r,  Jsgiau: 

TriulB 

Ja.:.i:    linuar.  tiiri"><ln   rruiBir,  Swi^den. 

BiiildiHK  [jroBram    

En  trnordiiiarj-  fs|wuiHturi-»    

Murine  canuaKii-H 

KhyhI  lindip-t 

Ka^-HlmaneuvprB 

KvwsliipsaridtoriitHlolKiiHH 

Shii«.lanurbi'd 

trials 

Jiuiin.  turpcdo  Ruuboat,  Eiittland.  reron- 

JfiiTlfiir.torpsdulKiatdeHtrDyer,  FriLDw. 

ordered 

Jmitnr  (r.^rr,ariuiiriil  crulwr. Franre  ... 

J/Nn,  battleBlil|>,  Fram-e,  trials 

jHlfM  Frrrn.tnaoTfi  cruiser,  France; 

t>>.wrliitlon 

lAiddowD 

K, 

Kaaiil,  OcslrClsae  crulKir.  Rowiii,  autliur- 
ia-d 

AViiSfr  Frinlrirh  III.  t«ttleBhlp,  Oer- 
niany.  c:isualt>- 

K'lisir  Karl    17,  artQOr«l    cruiser,  Ails 

Kaiurr  Willnlm  U.  battlesblp.  Germaoy. 

(■asiialty 

JC'imrAriftn,  culUer.  RliHHla,  Umldlue  .... 
Kan'inroo,  torpedo  bnat  dpHtroyer,  Eng 
land: 

Description 

Launched 

Trlnls 

/f<iri\  torpedo  boat,  Japan,  ordorod 

Kiintml.  loriwdU'bOBt  destroyer,  Japao. 

Kalfunifft.  cruirer,  Japan,  sunk 

Krf'il,  torpedo-boat  destroyer,  Russia: 

Dcwrlption 

Laid  down 

A'eiif,  armored  cruiser,  England: 

DescriptloB 

Launched 

XVrmiii.i.  crniwr.  Prance,  grounding 

Kiji,  torpedo  Ijiwt,  .laiwn.  ordered 


ported  dlmensioTi 


Ingln  R< 


nched.. 


miser.  Franoe,  anua- 

II  TaiTilrkftti.  bsttleebip. 


■off.  battleship,   Russia,  de- 
.  battleship.  Holland: 


,  A'cirrlf/irTi.  submarlue.  Prence.IalddqWD.  1<> 

'  Krapp  field  gun  for  Italy tSB 

I  Kmpp  gan  mounts.  eWtrIc  paner U! 

'  KrnppmodlfledWclln  screw. IK 

I  A'nbi'l:.  torpedo-boat  destroyer,  RoSBia  ...  W 


'jimiHt.  ton>edo-Lioat  destroyer.  Italy: 

LaancbeU - 

Trials _ 

'.JIN nufi-r,  armored  cralser.  England: 

Description _..._.,. 

Laid  down _ 

[AtHcr,  torjiedo  boat.  France,  trials 

Ur,  torpedo-boat  destroyer.  England: 

Qronndlng 

Trials 

r.K.m  ftimdp Ma,  armored  cruiser,  Fnmoe: 

Laid  down _ 

Utvu.  toriiedo-lioat  destroyer,  England.' 

U'l'iufhon.  armored  cruiser,  England: 
Description _ 


□ched.. 


I  y.ftlAfnjii0.  torpedo  boat,  E[m[laud.dimeii 

Bions 

LLmldfuel , 


Use  on  board  the  steamship  CtHcrit . . 

■trrlll,  torpedo-boat  destroyer,  England : 

Idiunobed 

OKU.  torpedo-boat  destroyer,  Rnsala: 

Description 

Laiddov 


Hubmarlne.  Fra: 


Uachine-gun  sec-tioOB SU 

machine  guDs.    ( .'^t  Quns- ) 
iloBnificrnlf  battleship.  England,  coaling 

record la 

JUoJrtfir.  batCleBblp.  England: 

Coaling  records lU 

Gun  Bring  clrcaltH 101 

records .,      ST 


I'll 

Maanllcber  antumntlc  pl.stul  _ 

MMinllcher  rifle,  QBW 

Uftrlne  caaunltles: 

EnBland 

Germany  

Qreece 

Itsly 

Tnrkey  

Mara,  battleship,  E^itlRnil.ciialliiK  record 

DesoriptioD 

Launched - 

Maiiml-ndr.  flelcignn  (Pom-pom) 

Msilm  .SiS-lu.  macblne  gan 

Mailm  guns  tor  torpedo  boats.  Franco  . . 
HediterraueaURniiadron,  EQglatid.B]ieoa 

trial 

Medusa,  protected  urulwr.  Oermany: 

DeHcription - 

Launched 

Mtlpominr.  frigate.  Prance,  ttroiitiiling. . 
Merlin,  sloop.  England: 

Description 

Laid  down--- 

land,  casualty 

-Wffeor.  torpedo  boat  Sweden.  triaLs 

Sleiico: 

Building  program 

Naial  construction 

MikaMi,  hatUesbip,  Japan: 

DascrlptioQ -  

Launched 

-Win.'iTn.    i.rotooted    crult-.er,    F.nifland. 

Mitlml.  torpedo  boat,  France: 

Description 

Launched — 

.Vonmouf A, armored  cruiser. Knglnnd... 
Mon  fa0u,battleBhip,England: 

DoscriptioD 

Lanncbed 

dimensions 

Mniirhrn,  ahallow-draugbt  gutiUiat,  Eng- 
Und: 

Description 

Laid  down 

Mortf,  submarine.  Franco,  triala 

Mouiqift,  torpedo-boat  destroyer,  France. 

Mouaqtieton.  torpedo-boat  daatroyer. 

Prance,  ordered 

Maranam  e,  torpedo-boat  deBtroyer.Japan, 

Mutine,  sloop,  England: 

Caaaalty 

THals 

Jfyriii  frliin,  torpedo-boat  destroyer.  £ng- 


.Varinl,  submarine,  France,  trials . 

Xauartlioi    Miautit,   cruiser.    Oreeci>, 

grounding .._ 

.Vaur^uB,  training  1>rig.  England,  casualty 
Naval  estimates  iit  foreign  powers  for  the 

flBCftlyoaroflBdl-lWC 

Maval  manenrers  of  IBTO 

England 

aermany 

Japan 

N'aval  tonnage  built  and  ImUding  for  diF- 
ferent  dassosot  shliis  of  the  Sevan  prln 

cinal  naval  powers— a  tJible  --- 

N'avy  leagues 

Enfflnnd 

France _ 

Oermany 

Italy 

Spain 

-Ventl.o.   torpedo-boat   destroyer,    Ital; . 

laauobod 

New  armored  crulsom.  England,  type 
New  ships  and  tnn>edo  iKHts: 

Chiiui 

Denmark __ 

Franco 

Germany _ 

Holland 

Iialy  - 

Spain 

-ViHtT,  Innwdo  guulnat,  England,  rccori- 

yuiako.  protocted  <-rutaor,  Japan: 

DcBcrlptlon 

Xiji.    torpedo-boat  destroyer,   Japan, 
wracked 

Description 

Trials 

.ViOrtJ,  batlleship.  Sweden,  trials 

Xiionl  Brabnnl.  protected  cruiser,  Hid- 

land,  trials 

Xordentalt  Held  gun  for  BelglUTU 

Norway: 

Building  program 

Naval  budget 

Koteson  cnglneerinB 

Ordnanie and  armor 

.V«vit,  protected  cruiser,  Russia: 

Description 

-Vo.  -W,  torpedo  boat,  Japan,  collision  — 
A'o.  -IS.  torpedo  Ijoat,  Japan,  lioiler  eiplo- 

.Vo.  .;r,  torpedo  boat,  Japan,  lannched  — 
.V.i,  .M,  toriK'do  tioat,  Japan,  launched... 
.Vu.  W,  torpedo  boiit.  England,  collision  . 


JV".  K.  tonwda  lioat.  Itatjr.  boiler  eiplo 

iV",  r.7,  turpedu  bo«t.  EugUnd,  oasnaltf  . 
.\n.  i':  torpedo  txat,  England.  CBsaalty.. 
A'o.  ui,  torpedo  l>o»l.  Prmw,  eaanalty  . . . 
Ko.  91,  torpedo  lioal.  EnKlBnil: 

linncheil 

!iii.  .v.'i.  torpedo  Imnl,  England: 

l.aanchod 

Tri»la _ 

A'o.  fo:.  torpedo  liont.  France,  nwualtj-... 
Nil.  nil,  torpedo  lioat.  England: 

Description 

Laanched 

All.  IVi.  torjiedo  Ixat,  Frani*,  Ud  down. 

So.  »:.  torpedi)  lioBt,  Prance,  trials 

Kii.  J>.  turpeda  boat,  Fram"e.  bi.illpr  ei- 

Pl'«i™ 

JVo.  ;iil.  torpedo Imat.  Russia,  coltlslim.., 

A'o.  .''17.  torpedo  iKHt,  BubhIb,  Hunk 

A'o.  -'.•.^  torpedo  boat,  France,  laid  down. 
A'u.  2!iti,  torpedo  liuat,  France,  trlalb ...... 

A'o. .;/..',  tori>edo  boat,  Fr«DCc.  launched . . 
A'o.  J'.J,  torpedo  boat.  France,  lanuc-bed 
A'o.  "v..  torpedo  Iwat.  Franrc.  .-asuultj- . 

N0.4LI-:  torpedoboat-Frano-.  trials 

Kilt.  !-,ii  to  r-l,  torpedo  l>oats,  Frani'e: 

Ordered 

A'u.  .'.; .',  tOTiHolo  boat,  France,  launched . . 
A'n>,  .'^.tto.'';;.  torjiedolioats,  France: 
Laiddovni - 

A-,.».  ,i-<.  to  -'7'.,  tonx-do  loats.  France, 
ordi-rwl    

A'o,  -'77.  torpeilo  biAt.  Fran<«,  ordered   . . 

Trials 

cSHUaltj^ __ 

iMm,  aloop,  EuglBUd: 

Dencrlption _ 

Laid  down 

D.'MTlptiou _.. 

Ijtlddowu 

Onjfj,  torpedo  guuboHt,  England,  colli- 

Ophir,  torpedo  boat,  Hiilland: 

DBH.Tlptlon 

Launched _ 

Trials 

npmrsuiH,  torpedo-boat  defltroyer,  Eng- 
land, tasnalty  

Ordnani-e,  notes  on.- - 

(>rcJ.  Iiattleship,  Ruti-Hia: 

Deai-riptlou - 

t^ld  down 

Oi-ktiii,  torpedo  boat,  Sw&len,  trluU  . 

Oru-ell.  torpedo-lnat  dfstroyer,  England. 


OKFr.torpedo-boat  deatrofer,  Riusia: 
Deeirrlptlnn 

Trials 

Ofpref- torpedo-boat  deatrojer,  England, 

1       rollisioB 

'   Ottnch.  torpedo-boat  destroyer,  England, 

CMtro.  torpedo-boat  dsatroyer,  Italy: 

Deecrlptlon 

Laaucbed 

otchakoff.  flrst-claea  oralaer,  Bowia,  aa- 
'        thorlzed 

defoctBio  aheathlng 

PuHiIoru.crulHer.EDglaQd.ttiab 

Pangninga.  torpedo  boat,  Holland: 

Description 

Laid  down - 

Launched 

Trials 

Fanther.  gunboat.  Germany: 

Description 

Laid  down - 

Launche.1 

I^ifnc.  battleship,  France: 
'         Deecrlptlon 

I-tgatut.  protected  cruiser,  England,  cas- 
ualty...   

/'srci'tl.    torpcdo-1x)»t    destroyer.    Hu»- 

i^rtrt-iel,  battleship.  Russia,  trials 

Ptrtuitane,   torpedo-boat  destroyer. 

France,  launched 

Piiiur.   torpedo-boat   destroyer.  France. 

trials 

itm,  armored  crniaer,  Italy,  not  to  be 

built 

IHmtalel,  torpedo-boat  destroyer,  France, 

ordered  

FioiiT,  gunboat.  Euglaad.  casualty 

Pom-pom  Mftilml-pdr.OBldimn 

/\j)nt  tie  f.fon,  cruiser,  Spain,  reported 

Portugal: 

Ships,  trials 

/Niuvi'/Hl,  protected  cruiser.  England,  uf- 

fei-ta  of  sheathing 

Prinn  liriTyf,  battleship.  England,  cosl- 

I'rinre  iif  ll'ol<>>,  battleship.  Entrland: 

Deecrlptlon 

Laid  down 

!   I-rini    Adnlb-Tt.  armored   cruiser.  Ger- 

DescriptloQ 

Laid  down- 

Prize  firing: 

England,  channel  siiuadioii.  partial 

return,  IWO 

Fcir  WM,  England,  return 


Propoaed  now  erniser  (or  Sweden,  de- 
■crlption at 

Proposed  flubumrlne  boat  for  Sweden, 
deBCripllon 22 

ftjimiirr,  torpedo  cruiser,  Sweden. 
trUls M 

Q- 

Quent.  bBttlesblp,  EoBlsiidt 

DeBcripUon 88 

L»lddown in 


Sabre,  torpodo-bout   destroyer,  France. 
Saguic.  tori>edo-ljoat  destroyer,  Pr»Doe. 


Bacthome.  torpedo-beat  deatrorer,  Edk- 

Descriptlon 

Lannched 

Rainha    D.  Anirtia,    crnlser,    Portugal. 

trials 

Kapld-flre  guns  itre  Onns). 

Rapiere.  torpedo-boat  destroyer,  France. 

liiddown 

Rate  of  Are,  Cfntnrion  and  BarJIeur 

Remnstrnption  of  old  sbtps: 

England 

QermaDy 

Portugal - — 

Kegina  Elnui,  battleship,  Italy: 

Description- — 

Befflna  Marghtrifa,  bdttlesblp.  Italy: 

DeBOrlption - 

Launched 

Rrjna  Acgrnff,  protected  cruiser,  Spain . 
BfpiMiqae,  bftitleship.  Prance: 

Description 

Ordered 

Etpiilte,    battleBhip,    England,     coaling 

Xcyufn,  coast-defense  ship.  Fnince.  recon- 

Retrarch,  surveying  vensel.  England,  col- 
lision  

Rtioltiilon,  battlesbip.  EnglBbd,  coaling 

RttivliaH,  battleebip.  Russia,  lauocbed  .. 

Binalilo,  sloop.  England,  Unncbed 

Biitilja  n(.  torpedo  boat.  Holland,  lannohed 
Rocjbrf ,  lorpedo-boat  destroyer,  England. 

casualty -— 

Botlntck,  torpedo-txiat  destroyer.  Eng- 
land; 

DescTlptioQ 

Ijiunched 

Aii>!u-fJ,  tiattlesbip,  England: 

Description 

Launched — 

Bussia: 

Building  program 

Marine  caaualtieB 

Mew  ships  and  torpedo  lioats 

Recunstmctions ._.. 

Shipbuilding  program 


.Sundpijir  r.  rl  ve  r  go  nboat,  England ,  sun  k . 
Sarftocanc,    torpedo-boat    destroyer. 

France,  laid  down 

Schneider  fleld  gun 

Sebniedertwinmoantforii.O'la.R.F.gnn. 

School  sbiiia  bonding  for  Spain 

ficuFpion  used  afi  target  by  Crescent. 

,Sctf((a,torpedol)Ottt,  Holland 

Sral,  torpeilo-boat   deHtroyer,  England, 

Secondary  battery  gnns.PrancE 

[ifojiol. battleship,  RnsBla: 

Tasoalty — 

TriftU 

'i^'.  torpedo-boat  destroyer,  England, 


ISl      Sheathing  of  ships: 

England 

J2  I  (Jermany 

IS  '         Italy 

I  Shthab,  torpedo  boat,  Tu 

13  ;  Ship-building  program: 

liH  Austria 

Denmark 

hT  '  England--- 

Id  I         France .' 

Germany 

1S8  Greece -... 

Holland 

US  Italy 

ISS  Mexico 


p,  England,  trials. .. 


Holland 

Russia 

Ships  launched  sine 


Holland  . . 
Italy 


ships  launrbeil  Minca  la«(  report— Cont'd. 

Shtnikamii.      torpedo  -  bokt     dontrojer, 

Japan,  ordered 

Shir/tlaix},  torpeito  boat,  Jnpan.  launched 

SlgbtliiBguni^EDKlaad 

Siliirr.  sabmsrlQf.  FniDrv,  Uld  dovo 

Nimnmi.  torpedo  boat,  France: 

DcBcriplion 

Lannched 

SirAnr,  anbmarlne.  Prance: 

Laid  down 

Launched 

Hiracm,  tnnwlo  biMl.  Franrf: 

Description 

LauQohod  

Skii-J'iik,  torpedo  ttunbuat,  England,  re- 

.Sti-nrrt:  t.nT)i-il<>-l"»t  duBtroyer,  Biiwia 

Nlnrit.  battlesliiti.  RusHJa,  bulldinft 

StoaII  arnu; 

Ballistics 

Bcjr>:hHrdI-l.u.n'r  aniKuuDir  plRtol. .. 

Cui-RiKottl  ntie  

CcJt  automatic  pistol 

Daudctt'aa  motmzlnu  rttlH 

FVoddl  BUtotDBtic  ride 

Friberg-Kinllnian  autrimatic  Mile.... 

Herman  Infantry  ritle 

Holland,  now  riHe 

MunnllcbiTHiiCouiatli'iilstnl 

Maiiiili.'hi.'r  riHe,  now - 

Tahio  HbowinR  thi«c  uiud  by  varloux 

amall-arni  larRet  p«ctl™ 

Si.uth  African  war,  etleft    un  devulu])- 

meatot  Hold  kuqh -- 

.S'oHi,  torpedo-lxiat    dextniyir,    Kusaia, 

launched _ 

Spain: 

Marino  casnaltloa 

NayylMKuo 

New  shliiitand  torpedo  Ijoata. . . ., 

Rotorinii  In  naval  eliiendltura 

Khli)9  lauiii'Ucd  - 

.S^Hir(i'ili',rToterl:ed  cruliwr,  England: 

Di'tortslnBhsatLinB 

Trials - 

tipriilKrll ,  torpedo     gunlH«t,    England, 

■■a«i>alty 

tijiri.,htlii,  torpedo-boat  d.'slrijyer,  Eng- 
land: 

Launcheil 

Trials 

,S/r7*f'yi>/.  tor  pt-do  boat  deatroyer.  Rn^Hla. 
Steam  trials: 

England 

FniDfe   - 

Bnlland 


Steam  trials — Contloned. 

13  Japan 

14  Portugal 

14  Rnatia 

Bwoden 

13  '  .SIcrJiarff.lorpodo-boBtdestroycr.Rnssia: 
IW  '        Description 

10  1         Laanchod 

Trials 

ffi  ,  .'*OeniH.torpedoboat,  Sweden,  trials  .... 

Vi      •'{f.  Z«uii.hattleBhlp.  France,  casualty... 

.5(ro(f,torpedo-boa(  destroyer,  Italyr 

10  I        Description 

12  Lanncbed 

.  .SlfHF.torpedo-bOBtdeslroyer.Hussia  ... 
as      Suffolk,  armoro'i  cruiser,  England: 

12  Destriptlon 

Laid  down  .- - 

147      ,SuUii,  armored  cruiser.  France; 

Ml  Descriiitlon 

■M  Launched - 

NtiM^,attnoredcrniser,England; 

21j  DesortptloD 

2IH  Trials _._ 

212  Snimiarlne  brat  for  RnssU.- 

HSn     Snbmarine  IvAts,  England: 

213  DescTiption 

aw  Ordered _ 

aw      SabmarlQeb-ata,  France,  ordered 

m  Sweden: 

213  I         Building  program 

221  Naval  budget- 

3«  '        Ships  lanncbed 

IW  trials 

Swiss  Held  gun 

214  tii/hille,     protected     crnlser,     Btigland. 
24a  j      wreeksd 

SiHfi".  toriiedo-bost  destroyer.  England. 

223  .      casualty _. 

.Sirrrn,  torpedo-boat  destroyer,  England: 

14  I         Description 

I        Lanncbed - — 

Ii't  '  .S;i;/flt'iir.thlrd-classcraiaer, Austria: 

MM  '         Description 

IHO  Lanncbed 

4^11*     ,>t  4.  torpedo  boat.Qermauy.castialty 

11  .S71,ton>edolx»t.(}ermany,(3olliBion-... 

\  S  M  to  S  liil.  torpedo-boat  destroyers, 

IM         l»ermacy 

Ill      53*.te)rpedo-boat  destroyer.Glemiany: 

I         Dimensions 

W,  La.Qn[-hod  

,s  :.ft,  lorpeio-boat  destroyer.  Oermany. 

launched 

d     iS  I'll,  torpedo-boat  d-jstroyer,  Germany. 

121)         laoDohed 

uo     s  ivl,  torpedo-)H»t  destroyer,  (fermany, 

launched 

lit)      .f  11/.',  torpeda-(»at  destroyer.  Oermany. 

tiirpedo-boat  destroyer,  Qormany, 

ichod 

lorpedo-boat  destroyer.  Oermany, 


Targsl  practice: 

EnitUna --  a» 

Belleieh.  experinienta. 2t2 

clwnnel  sqa&drau 230 

CrtKrnt,  eiporlments  on  Scorpion  24£ 

gnniiBry  schools  - S39 

ffUDnery  ahlpa Ziif 

.Wnjf^fie.flrlnBrBCord- -..  237 

rBtnrnot,189B SW 

Scorpion.  BiporimeotB 2*5 

7-fnT«E.  flrlue  record HX! 

towinK  Urgets 239 

France gat.aui 

Notes  on S3S 

Small  arms !i(3 

Teal,  nballov-draufFht  eunboat,  England: 

Description - - 53 

Laid  down 10 

Launched 12 

Trials M 

Trmptle.coaat^eteiiBe  ahlp.FraDce.casn- 

alty 1711 

TfrrtWj,  protected  crnisor,  Engliuid.  fir- 

iDg  record 2a7 

Description t» 

Launched _ l:i 

T/ior,  battleship,  Sweden,  triftle lU 

TSorn,  torjwdo-boat  destroyer,  England. 

laQQChed la 

Tkroilier,  torpedo-boat   deetrorer,  Eng- 
land, casnaltj- ing 

Tioer,  torpedo-boat  destroyer,  Eodland, 

laanoiied 12 

Tori>edD  boats  lor  Japao -.--., - ifl 

Torpedo  boats  lor  Russia __  21 

Torpedo  boats.  Francs,  Uaiim  tTins  for. .  iw 
Torpedo  hoats,  Germany,  trial  require- 

Torpedoes,  eiperimentB: 

KrancB 377 

Torpedoes,  notes  on 27T 

Varlcas 278 

Wireless  dirigible 27tt 

Towing  targeta !3» 

Tra/algar.  tottleshlp,  England,  casualty.  1B2 

Tiamontane,     torpedo      boat,      France, 

laancbed 12 

Trials,  armor.    (S«  Armor.) 

TrialH,  gun.    (-Sfraoua) 

Trials  of  Uotchklss  3-pdr.  eemi-automatic 

gon  at  Whale  leliind IBft 

Triton,  submarine,  France. laid  down....  10 

Trovtbe.  torpedo  boat,  France: 

Casnalty ITS 

Deecrlption 66 

Launched 13 

Tiarfvlldt,  battleship,  RnBda: 

Launched 13 

Ttubame,  torpedo  boat.  Japan,  ordered  ..  IB 
Tmlcialuma  Mara,  training  ship.  Japan, 


Tnahima.  protected  cruiser,  Japau: 

Description ._ 

Ordered 

Turbines,  trUls  of  Cobra  and  Viptr 

Turkey; 

Building  program 

Marine  caanaltiw. _ 

^hlps,  trials 

Twin   mounts   tor  Elewlelt  O-ln-    K.    P. 

suns 

Typhon.  toriBdo  boat,  Frani*: 

Deecrlption 

Laooched .- 

VirtchI,     protected      cruber,     HolUnd, 

V- 

rarcM,  armored i;rui3«r.  Italy,  trials.... 

Varlcas  torpedo 

Varyak.  protected  cruiser,  Russia,  trials. 
Vatco  da  Gama.  coast-defense  ship,  Por- 

togal,  reconstruction __ 

r'aujion,  armored  crulner.  Franse,  cas- 

Vauduae.  dispatch  transport,  Fi'auce, 
laancfaed 

F«iM/a,  armored  oralser,  Italy,  not  to  be 
bulll 

Vengtancr.  battleship.  England,  trials. . . 

Friital.  sloop,  England,  trials 

Vlckerslxeech  mechanism  for  9.a-in.  gun. 

Vickersgun  mounts,  hydraulic  power... 
Iore.2-in-  and  7.5-in.  guns 

Vickers-HBilm  breech  mechanism,  0.2 
andT.Sin,  gun 

Victor  Hucjo,  armored  cruiser,  France: 

Ordered _. 

Victoria  and  Albert,  royal  yacht,  Eng- 
land, trials 

neiorio  Louise,  protected  cruiser,  Ger- 
many: 

Casualty 

New  guns  mounted 

Trials -... 

France 

Vigilant,  torpedo-boat  destroyer,  Eng- 
land, launched 

Find,  torpedo  boat,  Sweden,  trials 

Violet,  torpedo-boat  destroyer,  England, 

caaaalty 

Viper,  torpedo-boat  destroyer,  England, 

trials - 

Vittorio  Emanuele.  battleship.  Italy: 

Description 

Proposed 

Vitffat.  protected  cruiser,  Russia: 

DestmcUon  of - 

Dimensions 


VLetn,    torpedo-1xMt     dsstrorer.     Eug- 
iMld: 

Lannched 

Tunis 

Vladimir   Moiunnach,  annored   crolser. 

RusUa,  coIUflloti 

Fcrron.  torpedo-boKt  deatroyer.  RnBala, 
Uonchod , - 

CMoalty 

W. 

WeiaenlniTa.  IsttleaMp,  Oermaiiy.  cwl- 

ine  record - 

WellQ  breech  Krew  adojited  for  G-1d  R. 

Welin  screw,  Krupp  mudifled 

Welt  in,  battleship,  Qermiur: 

DeBorlptiOE 

L»unohed._ 

Wireless  dirlglblo  torpedo 

Wlrelesa  telegraphy 

Antomatlc  repeaters— Quarlni.-..^.. 

DlBtaQCBH  uoYorod 

Marconi  appar»ttiB 

Slaby -Arco  apparatna 

Syntonic,  lecture  by  Mftrconl 

Tuned  aod  mnltliilei 


Wireless  telegraphy- Continned. 

Toned   and   maltiple  spark,  lectnre 

by  Prof.  A.  Slaby 31S 

Use  In  Chile _..,      3C0 


^ 


Gennaoy  .. 
Italy 


Wire-wound  gnna,  l£-ln.,  for  FortKida/itr 
claoa 

7iiltltbiuA,  battlaihtp.  Oermaiiy: 

Description .^^ 

]        LaoQched 

Wolt  air-shook  indicator 


lo-boat       destroyer 


toeftrinven,  battleship,  Germany: 

Description 

Launched - 

fr>ini.  torpedo-boat  destroyer.  England. 


